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Description 

1. Field of the Invention 

5 The present invention relates to transparent or translucent security documents that can be verified on their authen- 
ticity and are protected against counterteiting by photo-copying. 

2. Background of the Invention 

io Security documents that must be veritable on their authenticity- are eg. all kinds of identification documents such 
as passports, visas, identity cards, driver licenses, bank cards, aedftcajcis, security entrance 
documents such as banknotes, shares, bonds, certificates, cheques, lottery tickets and all kinds of entrance tickets 
such as airplane tickets and railroad season-tickets. 

Nowadays, by the avaitabilty of rrarkedry Smrxoved black-ar^ 

is easytoccpydocumenteatr^quaTrtyharrJIyto^ 

To protect the above mentioned documents against fraudulent alterations and reproduction by photo-copying dif- 
ferent techniques are used such as the meft-larrutaliny or glueing thereto of preprinted plastic overtayers; the printing 
with special inks; the application of coalings or layers for example loaded with magnetic or fluorescent pigments; color- 
ing or metallizing the substrate of the documents; rrorrxvating holograms; applying fine Erie printing, watermarks, fib- 

so as. security threads, fight diffraction marks, Squid crystal marks and/or substances called nacreous, iridiscent or 
interference pigments. 

In a particular case disclosed in U&P 4,151,666 ng^rt-transmssfva pigments serving as diffuse reflectors are 
applied by printing to form a verification pattern in a laminated identification card (LD\ card). In the specification of the 
same US-P the use of naaeois pigments m verficat^ 
25 Dearlescerrlpig/iierrtshavelight-reflec^ 

effect ol changing color with viewing angle makes that nacreous pigments represent a simple and convenient matter to 
built in a verification feature associated with a non-copyable optical property. 

Interference pigments are in the form of fight-reflecting crystal platelets of appropriate thickness to produce color 
by interference. These pigments exhKt a colcfpty that verges cflirkSscerwear^ 
30 allow only the copying of a single color, whereas other colors appear under different angles of reflection, in other words 
these pigments show another color to the human eye depending on the observation angle. High nacreous luster is 
accompanied by high specular reflectance. 

bi most fight interference picpnents the transmission color is generally the complement of the reflection color. 
Observed in transmission, some particular light interference pigments having more pronounced covering aspect 
35 show a particular greyish color while observed in reflection mode they have a more pronounced color-shift effect due to 
their specific built up and corrposition. 

Transmission color of light interference pigments is much weaker than reflection color, which color seen in the 
. reflection mode is called hereinafter -normal" color, [ret Number 2 in a series of Mead Technical Bulletins -Nacreous 
(Pearlescent) Pigments and Interference Pigments by LM. Greenstem Henry L Matfin laboratories Reprinted from 
40 Pigment Handbook, vol. I, Properties and Economics, 2nd Edition, Edited by Peter A. Lewis, (1988) by permission of 
John VWley & Sons, Inc. The Mead Corporation. 41 East 42nd Street. New York. N.Y. 100017, p. 5 and 6J. 

In interference, the reflection and transmission colors vary with angle of incidence. The reflection maximum and 
minimum shift to fewer wavelengths as the angle of incidence increases (ret the above mentioned Mead Technical Bul- 
letin, p. 8. variation in color with angle of incidence and observation is referred to as geometric metamerism or gonio- 
45 chromatism [ret Johnston. Rl M. Color Eng.; 5(3). 42-47. 54 (1967) and Hemmendinger, H. and Johnston RM. * A 
Gwiicspectrcrjhctometer tor Color Measurements" in Color 89 (M. Ricfrter. ed). Musterschmidt, Gotfngen, Germany 
(1970)J. 

3. Objects and Summary of the Invention 

so 

It is an object of the present invention to provide a security document having a transparent or translucent support 
and containing through! the presence of light irderterercepigments a verification feature that can not be copied by pho- 
tographic techniques and wherein there is no need for specialized devices or conditions to verify the document on its 
authenticity. 
55 His a particular object d the rxesert 

support and rjorrtainmg at least one image w pattern hrxnjurxa'm 
that can not be copied pfKrtooraphicalty. 

It is a special object of the present invention to provide a security documerrt having a transparent or translucent • 
support and comprising a layer including a phrjtographicalJy obtained p in conjunction with different tight interfer- 
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ence figments thai allow easy verfcation by the naked eyeolthesecurftydocumenlinvolval. 

Other objects and advantages of the present invert^ wffl become dear from to 
examples. 

In accordance with the present invention there is provided a security document which contains at least one layer 
and a transparent or translucent support and at least one irrtage or pattern servirig for 

terized in that said document contains at least one light interference pigment distributed uniformly or pattemwise in or 
on at least one layer ol said document andfor o>ntains said pigmert in said support 

By Transparent or translucent support" in the dawr^acajrrJng to the presert invent 
support having a visible light-blocking capacrry less Irian 80 %.pre»erably less than 50 %,rrt 
that are inherently colored or have obtained a color by incorporation of colorants. 

4. Description of the drawings 

Fig. 1 represents a schemaficsect^ 
Ifo^ inf erence pigments A are fxesentu^ 

ence pigments B different in color with respect to pigments A are present uniformly in a layer on the other side of said 
support arri said doomertcoritaire^ 

Fig. 2 represents a schematised^ 
fight interference pigments A are present uniformly on one side of a transparent support TS and fight interference pig- 
ments B different in color with respect to pigments A are present uniformly on the other side of said support, wherein 
the pigments A have underneath a pattern printed with "common- Sght reflecting pigments R having no fight Werfer- 
ence properties. 

Fig. 3 represents a schematic sectk>nal clrav^ of a secunly d^ 
at one side of a transparent support TS a layer containing fight interference pigments A has on top a printed pattern 
containing common ligM-reflecting pirjnientsR At toother side of said suppcrt a prirted^ 
mal pigments R is overprinted wHh-a pattern containing Eght interference pigments a 

Fig. 4. represents a schematfc sectional 
patterns containing fight interference pigments A at one side of a transparent support TS are printed over (1) a pattern 
containing "common" fight reflecting pigments R1 of which to cofor is complementary to the color of said pigments A 
when seen with reflected fight. (2) a pattern comprising -common- light reflecting pigments Rl mixed with colored fluo- 
'escem«pr»spr»re»^r^ 
tr^iray be v^eby inspection wift 

of said support TS fight interference figments B are printed over (1) an opaque pattern retaining metallic pigments 
(alumMum or bronze tlakes)M. (2) a pattern cor^ 

menls R2 having a color complementary tothe color of said light Mergence pir^erfcBwr^ 

and (30 a pattern comprising solely light reflecting pigments R2 having a color complementary to the color of said fight 

interference pigments B when seen with reflected fight 

5. Detailed Description of the Invention 

A layer and/or pattern containing said fight interference pigments (same or different) may be present at both sides 
ol said transparent or translucent support 

The security document according to to present invention maycontah in to same pattern 
of different fight interference pigments. 

In a particular errtodiment the support itseff coritains said ISgM irter^^ 
extruding a mett of a thermoplasfcresm having 

ference pigments, or is produced by coating a resin solution having said pigment's) dispersed therein followed after 
coaling by to evapaafion of the solvent's) used. 

An image or pattern present in said d«a^ may be Jormrf 
techniques and photographic techniques by which is understood herein that a visually rspectaHa image has been 
obtained in said document via a fight-pattern transmitted or reflected by an original 

The dccumertd the rxesert Mention by to preset 
pigments) has at least in certain areas a dhTeremcdwwhm viewed wiftRgM 
•son with fight reflected by to document, and has at least hrertain areas a difi^ 
mode from front or rear side. These properties form verfficatfon features tto 
ying machines arxfallcw easy verfi^^ 

Preferred light irrterterence pigments are titanium rJoxide-coated mka or other metal-oxide coated pigments in 
which to metal oxide has preferably a refractive index comparable with the refractive index ol TO* ag. Zr0 2 . FeA 



EP0657297B1 



The platelets of metal oxide coated mka pigment; have three layefs in such a way lhat on each of the broad faces 
of the mica platelets a very thin coating of metal oxide is present 

The more brilliant interference pigments approach metallic luster, an effect that is enhanced by the presence of 
absorption colorants. TO^rrica readily lends itself to incorporation of absorption colorants. Ferric oxide (f=e&) added 
to the TiQz layer, for example imparts a yellow cdor which in conjunction with a yellow interference color creates gold. 
When FeA is used in place ol TrOz as the oxide coating on nA^ these pigments have a yeltaw 
because of the Wterent color of the FejC^. They range from bronze to deep copper-red and have a metallic luster. 

The preparation of such kind ol pigments is described in in the already mentioned bulletin 'Nacreous (Pearfescent) 
Pigments and Interference Pigments', p. 34. 

Mica pigments serving as a substrate of the interference coifing are a gifrp^ 
ate with ptoty morphology and perfect basal (micaceous) cleavage. Examples of suitable micas are e.g. rnuscovHe 
K^AISfeOio) (OHfe. paragonite NaAyAISiAo) {OHfe pWogopSe KfMg.Fe) (AIS^o) (OHfe, biotfte KfFeMg) 
(AJSfeO,,,) (OHfc and lepidofrte Wf'hsidt'iMJ&u* .sOio) (OHfe eta. 

Details arxx* the application of metal and/or r^ 
3.087,827.4.434.010and5.<>59.24Sardinp^ DE-A-3237264 
DE-A-38 25 702 and DE-A-36 17 430 and DE-OS 41 41 069. 

m a preferred emtodirnent according to the present invention interference pigments having a cornpoafon as 
described an published German patent application DE-OS 41 41 069 are used. Said interference pigments, called 
'GJanzpigmente' according to said DE-OS are composed of silicate platelets coated with either: 

A) a first layer of highly refractive metal oxide, and 

B) a second black layer essentially consisting of metallic iron, molybdenum anchor wolfram, or coated with : 

A) a first layer of highly refractive metal oxide, and 

B) a second black layer essentially consisting of carbon or metal, and 

C) a third layer of highly refractive metal coide. 

By the presence of a semHransparerrt carbon layer said platelets have a h^ 
layer is obtained by thermal deconposifon of oxygerwrjntainr^ 
atoms contain at least one oxygen atom e.g. as in cajtohyc^es such as sorbitol 

The metal layer B) can be formed in a medhm of inert gas from in-gas^hasfKlecorrposayo metal compounds. 
e.g.rnetalcarborryl carpal 

able metal compounds m the presence of at^en water \rapour or mixtures thereof. 

The first layer A) consists eg. of the oxides of titanium, zirconium, tin and/br iron. 

Mica platelets dojrxe-skfecc^^ 
merdaBy available e.g. under the tradenames IRfODINE (E Merck, Darmstadt), FLONAC (Kenwa Oy, Pori Finland) 
MEARUN (The Mead Cwporafion. New York, USA) and PAJJOSECURE (BASF, Germany). Under these tradenames 
interference pigments showing violet, red, green, yellow and blue colors h reflected light at 90° are available on the ' 
market 

Holding an interference pigment-coated transparent support at 90» in a white light beam the transmitted light may 
be greyish-yellow to sightly brown which is a totally different color when seen in reflection (the main color) Such effect 
was seen as wen in hyfrorjhifc coOokJ coatings containing said pigments as in hydrophobic varnish layers. These dif- 
fer erra of color hrdlected art 
tare. 

K^ecver, locking at a coated rjrue interference 
■^er a reflection aitfe rt 9rr wi« al a reflect 

, „w ,h~« * a ^ ^ ^e, ^ red pjg^ ^ g t^^^.^^ ^ h 



the green ones turn magenta. 

Preferred interference platelet-type, pigments for use according to the present invention have a largest surface 
diameter preferably between 5 arid 2<» urn ardmae preferably rt 25 |jrri 
interference pigments is preferably between 0.1pm arid 0.6 pmarxlnwe preferably 

'nordertoct^ special verto^ 
in adrnxture with fluoresce 

By way of example the light interference pigments A d tr* alx>ve orawir^ 
such as PAUOSECURE (tradename of BASF - GerrrrartfpigrriertcateE^ 

mode a vivid blue color. Seen in reflection their color changes in shade by changing the observation angle. When 
observed in transmission through said transparent substrate said blue pigments change their hue and the color 
becorrKscwrplemer^tob^ 
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impurities. A yellow ighl interference pigment such as IRIOOINE (tradename of MERCK - Germany) pigment code 
9331 has when observed in reflection mode a yellow color; seen in transmission the color of that pigment becomes 
complernentary in color, i.e. blue. This is in accordance with the general property of fight interference pigments of 
changing their color cccrptemerrtarily when changing their mode of viewing going from reflection to transmission mode. 

5 Tests have been carried out in printing a security pattern on a transparent substrate in such a way that one part of 
a printing pattern was printed with blue fight interference pigment (e.g. PAUOSECURE EC 1408 or FD 4187 of BASF - 
Germany) and another part was printed using a yellow interference pigment (e,g. IRIODtNE 9231 of MERCK • Ger- 
many). By changing the viewing conditions from transmission to reflection moda the differently printed parts changed 
their color elementarily, so that the colas became imerted.vi^ is as aJreaoV been said. ^ 

io reproduced rjhotcgraphicafly by color copying machines. Common xerographic copying machines make prints against 
a white bad<ground (the cotor of the side of the cover of the machine contacting the original is white light reflecting). 
The fight interference pigments that face the fight source have high reflectance and show their normal color, whereas 
the "corrplemerrtary" color is reproduced with transmitted tight reflected by said cover. 

Said property provides a strong security feature which makes e.g. that when a yellow fight interference pigment 

is background is surrounding an information pattern printed with a blue fight interference pigment pattern a copying 
machine cc^ting with transmitted RgW (that is refl 

matkxi in yeflcw surrounded by a blue background which is the complementary in cotor from what can be seen directly 
in reflected fight not passing through the document 

Further rtr^ been fc«id by us that when cccyirg a trar>spar^ Ax^entprirrtedwith^irterferem»p4gmerrts 
20 and overprinted with a fine guBoche design with common fight reflecting pigment being no light interference pigment, 
ttwcolwd the palate pattern h trie p 

transparent document (original) directed towards the light source of the copying machine or (2) the copy is made with 
the fight of said source directed through the rear of the transparent document towards the information pattern and 
image teckgrourid at the front side receiving reflected fight from the white Dght reflecting cover of the machine. 
25 In the first case said "common" pigments contained in the guiHoche pattern are reproduced with their inherent color 
and the fight interference pigments are reproduced in the transmission mode in their complementary colors. 

In the second case the photocopying machine does not see in reflected light the pattern of said "common" fight 
' . reflecting pigments that have been printed on top of the fight interference pigments so that they are hot reproduced any- 
more, while the fight interference pigments remain copied in their complementary color, 
so The "corrron" fight reflecting pigments can 

Thus, when in the above combination of information pattern and background a fine guDloche design having ag. 
lines 3 microns wide, is printed with common yeSow colored pigments (yeflcw fight reflecting pigments) being no fight 
interference pigments the differences between the copy and the original will become still more outspoken in that the 
cotor of trie guJoche fines wis be reproduced correctly but wil not be detectable against the yellow pattern of fight inter- 
35 ferenca pigments seen by the copying machina 

In the embodiment illustrated in Fig. 3 the fight reflecting pigments R can show a rainbow effect (are iridtscent) 
wherein one of their rainbow colors has the same hue as the color of the fight interference pigments being printed on 

In the embodiment ilustrated in Fig 4 the light reflecting colors showing rainbow effect (often used in security doc- 
40 uments) are used in a printing ink containing metallic powder (ag. aluminium or bronze). Printed underneath the Dght 
interference pigments the metallic powder being opaque blocks light and prevents copying of information present on the 
other side of the transparent support Opacifying front and back images may be printed on top and/or underneath the 
. patterns containing fight interference pigments. The printing on both sides of the transparent support may be in perfect 
front/back registration using a therefor adapted printing machine such as a 'Simuten Press* which is known for printing 
*s security documents. 

- When the design of the document is arranged in such a way that the fight interference pigment pattern does not 
cover completely the printing pattern of the fight reflecting pigments underneath, the observation in reflective mode 
shows the fight reflecting pigments in their own color on the front or rear side of the document in the norxevered zone 
only. In the covered zone the light interference pigments show in reflective mode their main color. 
so' On inspection in transmission mode (hofcfing the document to the Bght) or copying with transmitted fight the pat- 
terns d common TigM^ectir^pic^e^ 
an uninterrupted area in the field of fic^rt 

of said complementary colors in overlapping zones, which may result in a continuous grey area where the ccrrplemen- 
tarycdcreeachrecreserrtacorrfilem 
65 zone containing yellow-reflecting light interference pigments and a zone containing Hue-reflecting light interference pig- 
ments. 

Light interference pigments may be mixed with fluorescent or phosphorescent pigments without blocking the fight 
emitted thereby. Light interference pigments have always some transparency together with their high specular reflect- 
ance. 
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AccortSng to one ernbotfiment the above mentioned photographically obtained image or pattern is produced by 
means of abtack-an*white or ccVour developed photosensitive silver hafide directly in a light-sensitive material itself or 
in a noo-6ght-sensitive image receiving material having a transparent support 

AccorrJngtoarotoererttoooln^toeabcv^ image or patterri is produced by 

means of a run-impact printing technique in which analog or digital input, signals for controlling the printing of said 
image or pattern stem from Bgrrt-irrfermafion originating from a visile original, which nrtofcmormaiion may be trans- 
tonried irrto electricaJ signals triat can be 

foal may be an object or Bving being or an already formed photograph of these. 

A survey of norHmpact printing techniques such as electro(photo)graphic printing, ink jet printing, pr»tochemfcal 
printwg and toenrri transferor^ 
- Irvine, CaHomia USA (1986). 

In accordance with an embodiment according to the present invention there is provided a document including a 
photographically obtained image or pattern and uniformly distributed interference pigments of a particular color are 
presertfothedrjajmertfocoiTto^ 
the color of the uniformly distributed interferenro pigments. 

foaccorrJancewitoarKrthererrirx^ 
a photographkaDy obtained iira 

wherein Interference pigments are distributed uniformly, and wherein said layers at opposite sides of said support have 
a different color by the presence of different interference pigments. 

fo accordance with a firthererrtod 
uniformly distributed interference pigments are present in combination with pattern-wise printed colored common Bght- 
reflectmg pigments or dyes or white Bght reflecting pigments. e.g. TQ. The color of the interference pigments under 
the copying angle fe preferably the same as the color of said printed Bght-absorbing substances preventing thereby suc- 
cesful protowipying of the printed inforrration that remains stai readable by the h^ 
angle. 

Acoorolrg to stffl ar^er emrxxfiment m 
merrts is present underneath and/or on top of a layer or support having a color substantially the same as the color ol 
said partem containing said interference pigments when seen in reflection or transmission mode. 

According to an embodiment in the security documeraacocfrfrg to to present iirveiirta 
merrts are present unrformty each in a different layer at opposite sides of said support and al least cno of said layers 
has underneath and/br on top a pattern cortairiing (arrnwn Bgrrt-refle^ 
ference properties, and navingpeferaJtyaatorsubst^ 
pigments when seen in reflection or transmission mode. 

Acrxn^toarxrthererrfccdmert 
containing common light-reflecting pigments and/or dyes is present which pattern is at least partly covered with a pat- 
tern containing interference pigments. 

According to a further embodiment in the document according to toe present invention the support has been coated 
directly by sputtering with a thin metal codcte layer or has been coatedwito sad metal oxide layer m 
pattern of said Sght interference pigments andforcoatirigw pattern dligW reflects 

ence properties taking care that the thus coated metal oxide layer has substantially the same or cotor ccmpfemerrtary 
to the color of said patternwise applied pigments. 

Accord^ to a special ennbodmwrt toe docum according to the preserrt inverrrionhasonthe front and/br rear 
side of its support underneath and/or on top thereof uniformly or patternwise app&ed interference pigments in the form 
olarxirtfedguSlrxretherjaflemwrthrejrrtxw effect, containing therefor light reflecting pigments shewing that effect so 
as to have oie or nvre d toe ranbow cctors the sa^ 

pigments. In a particular case said one or more of the rainbow colors is obtained by printing metalic pigments. 

In another emtwdiment fluorescent or phosphoresce 
merits and/or with said Grjrit reflecting ptgrr^ 

is obtained by printing a transparent vamrsh4oadedwith a fluorescent or phosphorescent pigment 

According to a sffll further embodiment the document accordtog to the present invention contains (a) bMluorescerrt 
pigment® that is (are) mixed with one of said Sght reflecting pigments and/or mixed with sail fight interference pig- 
ments whereby vAen exposed to ultraviolet Bght said fluorescent pigments) show(s) light of two different wavelength 
ranges one of. which is different from the wavelenrjto large of me colore rf 
merits when these are observed under visible ISghl conditions and tte 
mentary cotor of said interference pigments. 

In a particular ernbodinent a guflbche pattern with rainbow effect is printed in perfect see-through print register on 
the front arid rear side of the support the Bght reflecting pigments showing rainbow effect printed at one side have com- 
plernerrtary color wrto respect to toe p^ 
ligMirrterferencepigmerr^ 
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or printed pattern or complete a printed pattern. 

In a particularly "mleresting ennrxxfiment me ckxan^ accord^ to the present irventkxi contains printed patterns 
at least partly covering each c*er and sakJ pattens 
structkm ard crjripc«i)k>n of which is such 
5 tion angle, and wherein the printed pattern mostremote from ths observer rtas higher ra^^ 

printed thereon which is more transparent, hereby obtaining a oVxurnent that shows in the overlapping pattern area a 
continuously changing color shift bycnang^g^rfua^lheoljservalonangltt 

A layer containing uniformly distributed Bght interference pigments may be appfied by coating a coating liquid con- 
taining saHrigrrrentsrndisp^ 
to wfthabincfngagentinmefomi of alatex After coatirg the so^ 

oration. Any coating technique for the appBcatiOn of thin Squid layers may be used as is known e.g. from the field of the 
manufacture of photographic silver halide emulsion layer materials, e.g. doctor blade coating, gravure roller coating, 
meniscus coating, air knife coating, side toppa coating and srjrayfog. 

According to a special coating technique the Bght interference rignerte are appSed in a r^^ 
is binder system wherein ag. monomers ad as sofvent for pohroersor prerxitymere as described e.g. in published EP-A 
0 522 609, so that after coating of the Squid coating composition no solvent has to be evaporated. 

In accordance with a particular embcdmertunitormVdsW 
is transferred by a stripptng-off procedure to bufl the document of the presert inventioa Such procedure is described 
in published EP-A 0 478 790 but is applied therein for controlling the whiteness of an image present on a permanent 
so support using for the strrpping-off and transfer procedure a temporary support coaled with a wet-strippable non-photo- 
sensitive layer containing fluorescent whitening agerrtfs) in a hydrophSo colloid Under. 

According to a special embodiment the ight interference pigments are appSed in the form of a pigment-transfer-fofl 
wherefrom by hot transfer the pigments are transfened uniformly onto the substrate of the security document 

Sta another coating technique suited tor uniformly applying said pigments is by dry pcvrder-spraying optionally on 
25 ahd-meflresto layer wrrereto they are i^ 

may be appfied to improve adherence to the selected substrate. That substrate may have hydrcphifc or hydrophobe 
surface properties. 

Spray-coating may be appfied for awrjring the whole surface c4 the subsr^ 
irterferenrarairtow-effe^ 

•30 be made to decrease gradually while an increasing color intensity of another pigment comes up. The human eye wiU 
see the rainbow effect varying according to toe perception angle and win recognize the basic color of each of the 
sprayed pigrnerrts, but a rjrtotocopiw operating wto^ 
brown color and not the cotors of the interference ragmente that c^ 

The interference pigments can be used for pigmenting a commercial coating varnish which may then be used for 
35 rxe-coatingaseavfyrJocumert 

nishing or impregnation machinery instead of using printing presses. 

As already mentioned herein the uniformly appfied interference pigments are advantageously combined with 
image-wise or pattern-wise applied interference pigments of another color. 

The image-wise or pattern-wise application of interference prgmehts proceeds ag. by printing with an ink corrtain- 
40 tog said pigments. Suited printing processes are eg. planbgraphic offset printing, gravure printing, intaglio printing, 
screen printing, llewgraphic prirrfirig, relief printing, tampon printing, ink jet printing and toner-transfer printing from 
electro(phcto)graphte recording materials. 

For use in printing on hydrophific layers or substrates the ink contains for example a 1 5 to 20 % by weight mixture 
of ttie irrterfereme rjfgmerrts in a sdu^ 
45 rrydrorjhifccc^ latere such m 

appfied with a commercial screen press using a polyester screen with a 77 and 55 mesh. The interference colore grad- 
ually appear on drying trre ink. 

Thus applied ink patterns on a hydrophific rrnage-recerving layer for DTR-image production remain unchanged dur- 
ing DTR-processing. 

» - The presence of the Bght interference pigments in one of the layers of the cpaque security document does not 
affect the possfoiEry to print thereon further graphic or alpha-numerical information by any known printing technique. 

For easy visual ^rerrTication the Bght interference pigments are present preferably in a security document in a cov- 
erage of 0.3 g/m 2 to 1 0 gjm 2 and more preferably in a coverage between 0.7 g/m 2 and 3 g/m 2 . 

The printing of a light interierence pirjment-containjng pattern may proceed on a substrate already covered e.g. by 
65 a rwlogram. BgM<fafraction pattern, metaJBc pattern that can be viewed through! the printed pattern so thai the proper- 
ties of the interference pigments are added thereto. 

The printed pattern contajning interference pigments forms no obstacle for a good adherence with laminated plastic 
resinous covering rratenaJ. By prtper selection material lam- 

inated thereto. 
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AccorcSng to a particular emtxx&nent the light interference pigment-containjng ink is appSed on a temporary sup- 
port, e g. polystyrene support, whefefrom the ink layer can be stripped oH and transferred to a penranent support, eg. 
a glued and preprinted substrate of a security document The ink layer, appGed overall or pattern-wise, after leaving the 
temporary support covers underlying pre-printed data on the permanent support For preventing fraudulent copying 
5 these data have the same color as the interference pigment layer when seen under the copying angle Insufficient 
in^ contrast is available so that wcying of ti^ 

pigmert-cwrteining ink layer that is translucent the underlying data can be visually inspected therelhrough by altering 
the perception angle 

In accordance with the preceding embodiment a security document according to the present invention, eg. serving 
10 as LD. card, is preferably in the form of a laminate in which the inforrratic^xrntain^ layerfs) are sealed between pro- 
tege resinous sheets. 1.0. card laminates may be bu« up as described ag. in US-P 4.101,701. US-P 4.762.759, US- 
P 4502.593, published EP-AO 348310 and published EP-A 0462 330. Bylaminatjon tanper-proof documents are pro- 
duced which do not aSow the opening of the laminate without damaging the image contained therein. The destruction 
of the seal wfit leave visual fraude traces on the security document 
is In accordance with afirstmcde in the sec^ 

tograph in the form of a silver image is formed by the silver salt diffusion tnmsfer process, caBed herein DTR-process. 
Acccrtfing to said process dissolved silver hafide salt is transferred imagewise in a special image receiving layer, caBed 
development nuclei containing layer, for reducing therein transferred silver salt said development nuclei containing 
layer contains itself and/or in an overlaying and/or an underlaying layer uniformly distributed therein said interference 
so pigments. 

The light interference pigments may be presem either in iherrac^ettrV^ 
lop layer and/or in a subbing layer covering thesupport 

The presence of a dried waler-imper meable ink pattern on the image-receiving layer blocks DTFMmage termatioa 
Thereby it is poss&le to arrange eg. fine fine patterns such as giiflcches in the photograph creating thai way an adcfi- 
25 fonal verification feature. 

The principles of the DTRprocess are described in US. patent No, 2,352,014 of Andre Rett, issued June 20. 1944. 
Accenting to said process silver complexes are image-wise transferred by diffusion from a silver hafide emulsion layer 
to an inrage-recerving layer, where they are converted, in the presence of development nudei, into a silver image. For 
this purpose, an image-wise exposed silver hafide emulsion layer is developed by means of a develcoing substance in 
so the pesence of a sc^ed saver halkte 
is dwercped to nietaJ» siver soffit 

parts of the sBverhaMe emulsion layer the sfoerfraSde is converted into sc4uMes^ 
hafide compfexing agent, acting as sSver hafide sofvent and sad complexes are transferred by cfiffusicn into an image- 
receiving layer being in walerpermeablo contact with said emulsion layer to form by the catalytic action of said devetop- 

35 ment nuclei, in so-called physical development, a sSver-Cortaming image in the image-receiving layer. 

More details on the DTR-process can be found in -Photographic Silver HaWe Diffusion Processes - by A. Rott and 
E. Weyde, Focal Press. London. New York (1972). 

m accordance with a secorxliTKxJe in tte 
tograph in the form of one or more dye images is formed by the dye diffusion transfer process (dye DTRprocess) 

« wherein the image-wise transfer of dye(s) is controlled by the development of (a) photo-exposed silver hafide emulsion 
layer(s), and wherein dye(s) is (are) transferred imagewise m a special image receiving layer, called mordant layer, for 
fixing the dyes, said mordant layer and/or an overlaying and/br an underlaying layer containing uniformly distributed 
therethrough said interference pigments; 

Dye rtffusicn transfer reversal processes are b 

« image-wise exposed silver hafide emulsion material into a waterpermeabfe imageKeceiving layer containing a mordant 
for the dye(s). The image-wise cfiffusion of the dye(s) is controlled by the development of one or mere image-wise 
exposed sDver hafide emulsion layers, that for the production of a multicolor image are drffeientfy spectrally sensitized 
and contain respectively a yellow, magenta and cyan dye molecules. A survey of dye diffusion transfer imaging proc- 
esses has been given by Christian G Van deSarxfor A 191-209 and a partfo- 

so utarfy useful process is described in US-P 4,496,645. 

For use in dye dffuslon transfer prxrtccjrapby the type of mordant chosen wifi depend upon tire dye to be mor- 
danted « acid dyes are to be mwdanted.fhe ima^eceMn^ 

meric mordants such as polymers of ammx>-gAJanic5ne derivatives of vinyl methyl ketone such as described in US-P 
2,882,156, and basic polymeric mordants and derivatives, eg. pcfy-4-vinylpyridine, the rnetho-p-fofuene siriphonate of 
ss pdy-2-viny!pyric5ne and similar compounds described in US-P 2,484,430, and the compounds deserted in the pub- 
lished DE-A 2.009.498 and 2^00.063. Other mordants are long-chain quaternary ammonium or phosphonium com- 
pounds or ternary sulphonium compounds, eg. those described in US-P 3,271 .147 and 3,271 .1 48.. and celytaimethyl- 
amnwraum bromide. Certain metal salts arid their hydrates fh^ 
rray be used toa The dye mordants eje disperse 



8 



EP0657297B1 



image-receiving layer, eg. in -gelatin, potyvinylpyrroEdone or partly or conpteteiy hydrdysed cdJutose esters. 

In US-P 4,186,014 cationic polymeric mordants are described that are particularly suited for fixing anionic dyes, 
eg. sufctfwiic acid salt dyes that are. image-wise released by a recta-reaction described eg. in in published EP-A 
0.004,399 and US-P 4.232,107. 

The DTR process can be utilized for reproducing Bne originals e.g. printed documents, as well as for reproducing 
continuous tone originals, eg. portraits. 

By me fact that trie DTOmage is based c« diffusion transfer 
optionally present covering layers) have to be waterpermeabta 

The reproduction of blacfwindwhite continuous tone images by the DTRprocess requires the use of a recording 
material capable of yiefcfng images with considerable tower c^ac^ticoth^ 

tion to ensure the correct tone rendering of continuous tones of the original In document reproduction silver hafide 
ermHsion materials are used which norn^mai^ 
devetopment but also to high contrast 

In U.S. patent No 3.985.561. to be read in conjunction herewith, a Bght-sensitive silver hafide material is described 
wherein the silver haRde is prectorrana^ 
or in an image-receiving material by the diffusion transfer process. 

According to said U.S. patent a continuous tone image is produced by the diffusion transfer process in or on an 
tnrage^ecerving layer ttvcvc^ 

fcxlide and/or saver brartiedfepersedM geta&v wherein the silver chloride is present 

in an amount of at least 90 mole % based on the total mole of silver hafide and wherein the weight ratio of hydrophific 
colloid to silver haficte, expressed as silver nitrate, is between 3:1 and about 10:1 by weight 

With these Bcjht-sensrtive materials successful reproduction of continuous tone images can be obtained probably 
as a result of the presence of the indicated amounts of silver iocWearidAx silver broimdean^ 
of hydrophitic colloid to silver haSde. 

. According to US. patent No. 4,242.436 likewise to be read in conjunction herewith, the reproduction of continuous 
toriein^escanbeimprcMribydei 

an frdhydrorybenzene. eg. catechol, a 3-pyrB2c4idinone eg. a 1-aryW-pyrazoBdinone and optionally a p^hydrcoty- 
benzaieeahydroc^rxineLtte 

amount erf the 3^yrazofidtnone and the p-oTh^ in a molar ratio of at most 5 % with 

respect to the OKfihydrooybenzena 

Suitable envelopment nuclei for use in the above meritioned physical devek^memm 
a& noble melal nuclei e^sihw.palad^ 

Pd. Ag. Ni and Co. Preferably used development nuclei are colloidal PdS, AgjS or mixed silm-rocketeulphitf e particles. 
The amount of nuclei used in the image rererving layer is preferably between 0.02 mc^ 

The image receiviiig layer comprises fw 
prolective hydrophtfic coDoid. eg, gelatin and/or colloidal aBca, polyvinyl alcohol eta. 

The transfer behaviour erf the complexedsil^ 
the Wnd of binding agent or mixture of binolng agate used m the nude con^ 
image wHh high spectral density the reduction of the sirvw sate dHfusir^ into tte 

rapidly before lateral diffusion becomes substantial. An image-receiving material satisfying said purpose is described 
in US-P 4.859566. 

An Image-receiving material of this type is very suitabto for use h connection wilhth^ 
tains a water-impermeable si^pport coated with (1) an image^ecervfog layer containing physical development nuclei 
and interference pigments dispersed h a vraterperrneaUe binder and ^ 
cpnem nudei and axitoin^ 

(i) the total solids coverage of said two layere(1)aixlv2)beg.atniost2gJhT ? , 

(5) in layer (1) the coverage of the nuclei is in the rar^ rtain^ to 10 mg/nf. and the (average of 

the ranged 0.4 to 1.5 glm 2 . and 

(SQ msaidtop layer (2) the coverage 

The coating of said layers proceeds preferably wrthsfidehc^ (^er or curtain coaler kr»wn to those sWItedii 
the art 

According to a particular embodiment the nuclei containing layer (1) is present on a nuclei-free undertying 
hydrophiBc colloid undercoat layer or undercoat layer system having a coverage in the range of 0.1 to 1 g/m 2 of 
hydrophilc cdtoid. the total sofids coverage of layere(1)ard (2) togdherwimt^ 
connection with this emtodmert t^ 

included therein instead d being present in the nuclei containing layer. 

The undercoat optionally incorporates substances that improve the knags quality, eg. incorporates a substance 
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irmprwing Ihe image-tone or the wholeness of the image background For example, the undercoat may contain a fluo- 
rescent substance, silver corrjjtedng agents) and/or development inhWor releasing compounds known for improving 
image sharpness. 

- Accrjrdngtoaspedalerrtocdime^ 
tirrirg layer in asscoation with an acicfic layer servirg 

timing layer the time before neutralization occurs is established, at least in part, by the time it takes tor the alkafine 
processing cornposrtion to penetrate through the timing layer. Materials suitable for neutralizing layers and timing layers 
are disclosed in Research Disclosure July 1974. item 12331 and Jury 1975. Hem 13525. 

InlheimageH-eceiving layer (1) and/or in said top layer (2) and/or in ajialkafrneutralizing undercoat gelatin is used 
rxeferablyasl^rcprifa 

used In conjunction with an other hydropKBc colloid, ag, polyvinyl alcohol, ceDufose derivatives, preferabry carboxyme- 
thyt cellulose, dextran, gaUactomamans, akp'rtic acid derivatives, ag. aJginic acid sodium salt and/or watersoluble poly- 
acrylarr^es. Said other hyoVopMto the 
undercoat in an amount lower than the gelatin content. 

The image-receiving layer andfor a hydropHSc colloid layer in water-permeable relationship therewith may com- 
prise a silver hafide developing agent and/or saver hafide solvent, ag. sodium thiosutohate in an amount of approxi- 
mately 0.1 g to approximately 4 g perm 2 . 

The irnage^ecerving layer or a hyctophffic cotoid layer in water-permeable relationship therewith may comprise 
coBofcfa! sKca. 

TTie irragweceMng layer rray rjnntam 
oping nuclei, thfoether compounds such as those descrbed ag. in DE-A-1,124.354; US-P 4.013.471; US-P 4.072.526 
and in EP 2652a 

According to a preferred errtxxfiment the processing liquid and/or the DTR image-receiving material contains at 
least one image toning agent. In said case the image toning agent® may gradually transfer by diffusion from said 
irrage-recefvirKjmalerialimothep 

practice such can be realized by using the silver image toning agents in a coverage to trie range from 1 mg/m 2 to 20 
mg/m 2 in a hyd/ophiSc waterpermeable colloid layer. 

A survey of suitable toning agents is given in the above mentioned book of Andre Rott and Edith Weyde, p. 61-65, 
preference being given to 1-pherryMH-tetrazc4e-5-thiol. also cafled 1-pherry^SHnercaptc-tetrazola tautomeric struc- 
tures and derivatives. thereof such as 1 -{2,3Kfiniethybrterryi)-5-me^ l^a.^rnetnylc^clc+iexyO-S-irter- 
capto-tetrazola 1 -(4^rlethytoherr^rnertarJt^tetrazole. 1-<3s«cfr>4-rnethyiphrjrry^^ ^.4- 
dichtorcpherryQ-5-mer^^ 
the class of pherryl riubstauted merrapl^ 

ferred errtxxfiment of the present invention are the toning agents desafoed In pubSshed European pa 
218752, 208346, 218753 and U&P 4,683.189. 

tn the security cfocuments arxording to ^ 
resin fim support a sijch suppwt 

port For example, white TrCfe particles as described e.g. in published European patent application (EP-A) 0 324 192 
are irworporated therein. 

Organic resins suited for manufacturing transparent fBm supports are ag. polycarbonates, polyesters, preferably 
polyethylene terephthalata polystyrene and homo- and copolymers of vinyl chtorida Further are mentioned cellulose 
esters ag. cellulose triacetate. 

The above mentioned DTR inrage-recerving materials may be used in conjunction with any type ol photosensitive 
material containing a sSver hatide emulsion layer. For continuous tone reproduction the silver halida comprises pr efer- 
abry a irtaire ri sirver dftxife 

the silver hafide being silver chtorida and tterafo by weight rfhydrcphifc 
nitrate Is between 311 and 10:1. 

The binder tor the saver hafide emulsion layer and rther optional layers corlainedw the 
■ erably gelatin. But instead of or together with gelatin, use can be made of one or more other natural ancVor synthetic 
hydrcf>hlcccflc^ag.al)urr^ 

as carboxymethyt ceJulcse, modTied gelatin, eg, prrthaJoyf gelatin etc. The weight ratio in the silver hafide emulsion 
layerrflryrjrcphfc^ 

range of 1:1 to 10:1. but preferably for continuous tone reproduction is between 3.5:1 and &7.-I. 

Trw silver hafide emulsfons may be coa^ . 
e g- single jet emulsions, double jet emulsions such as Uppmann emulsions, ammonacal emulsions, thtocyanate- or 
thoether-rfoened emulsions such as those descrbed in US-P 2,222,264. 3,320.069. and 3.271.157. Surface image 
emulsions may be used or internal image emulsions may be used such as those described in US-P 2,592,250, 
3206.313, and 3.447.927. H desired, mixtures of surface and internal image emulsions may be used as descrbed to 
US-P 2,996,382. 
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ThesWtrafiderjartidesrtlher^wto^ 
hedral form or they may have a transition form. Regular-grain emulsions are described eg. in J. Photogr. Sci.. Vol. 12. 
Na 5, SeptJOct 1964. pp. 242-251. The silver hafide grains may also have an almost spherical form or they may have 
a tabular form (so-called T-grains). or may have composite crystal forms corrprrsing a mixture of regular and irregular 
crystalEne forms. The saver hafide grains may have a muHilayered structure having a core and shell of different hafide 
corr|»sil»a Besides havrr^ a differ^ 
haSde compositions and metaJ dopants inbetween. 

The average size expressed as the average diameter of the silver hafide grains may range from 02 to 12 urn, pref- 
erably between 02um and 0.8um, and most preferably between 0.3um and 0.6pm. The size rJstribution can be homo- 
disperse or heterooTspera A homodisperse size dfetribufion is obtained wh^ 
not deviate morethan 30 % from the average grain size. 

Theernulsk)nscanbechemicanyse 
enrng stage ag. altyt isothfocyanate, aByl thiourea, and sodium thfosutohate. Also reducing agents ag. the tin com- 
pounds described in BE-A 493.464 and 568.687, and poryamines such as diethylene triarrine or derivatives of 
amirwmethane-sulphaiic acid can be used as chemical sensitizers. Other suitable chemical sensitizers are noble met- 
als and noble metal compounds such as gold, platinum, palladium, irirfum. ruthenium and rhodium This method of 
cherrka! sensrfealion has been described in the article of RKOSLOWSKY. Z. vifes. Photogr. Photophys. Photochem. 
46.65-72(1951). 

The emulsions can also be sensitized with rxryatkylene oxide derivatives. ag. with poryetnytene codde having a 
molecular weight of 1000 to 20,000. or with condensation products of aJkytene oxides and aliphatic alcohols, gtyecte, 
eyefic dehydration products of hexrtots. aB^ -substituted phenols, afiphatic carbcotylic acids, afiphatic amines, afiphatjc 
darnines and amides. The condensation products have a molecular weight ot at teasJ 700, preferably of more than 
1000. ft is also possible to corrttne these sensitizers with earfidher as described n 

The sJver hafide emulsion may be sensitized parattomaticalry to ensure rq^^ 
<>f the spectnim H may orth^^ 

The spectral ptKrtosensitivity ot the sitverhaJide can be ac^usted by proper sped^ 
usual rmino- « rxrymetrtfoe dyes such as acidic or 

others, also tri- orpofynudear methine dyes e.g. rhrjdacyanrnesaneocyarines. Su* 

described by ag. F.M. HAMER in "The Cyanine Dyes and Related Compounds" (1964) trrtersdence Publishers. John 
Wleyft Sons. New York. 

The sSver haide ernuteions may contain the usual stabiizers ag, rwmopcter or salt-fike compounds of mercury 
wflharorratfcwrietfirrxycScring^ 

and other mercury compounds. Other suitable stabilizers are azaindenes, preferably tetra- or penta-azaindenes, espe- 
cialVtrwse substituted wHh Irydreoo/a 

Photogr. Photophys. Photochem. 47. 2-27 (1952). Other suitable stabilizers are La. heterocyclic merr^o corrpounds 
e.g. phenylrrercaptotetrazole. quaternary benzothiazole derivatives, and benzotriazole. 

. A survey of photographic silver hafide emulsions and their preparation is given in Research Disclosure December 
1989. Hem 308119. 

Processing of the image-wise exposed photographic silver halite 
Image receiving material according to the invention and is accomplished using an alkaline processing liquid having a 
pH preferably between 9 and 13. The pH of the alkaline processing liqiid may be established using various alkaline 
substances. Suitable alkaline substances are inorganic alkali ag. sodium hydroxide, potassium carbonate or 
alkanolarrines or mixtures thereof. Preferably used alkanctemines are tertiary akmolarrrhes ag. those described in 
EP-A-397925, EP-A-397926, EP-A-397927, EP-A-398435 and US* 4.632,896. A wrrttnation of aftamolarrines hav- 
fng both a pfc, above or betow 9 or a corrtfnafiwidalteuio^ 
havhg a fAi rjf 9 w less may also used as dsdosed m 

bers 73949/51, 73953161. 169841/61. 212670/60. 73950/61. 73952/81. 102644/61. 226647/63. 229453163. U&P- 
4.362,81 i . US-P 4,568,634 etc.. The concertratfon of these alkandamines is preferably from 0.1 moM to 0.9 moW. 

SuHaNe develop agente fa 
type developing agents as well as p-rr»norrethylajTttoopbe^ and Derivatives thereof. Preferably used is a combination 
ofarrydrao^iione-typeand 1 -phenyf-3^ryTazofidone-type developing agent wherein the latter "rs preferably incorporated 
in one of the layers comprised on tha support of the phrtographic material A preferred class of 1-pherrvW-pyrazo- 
fidone-type developing agents is disclosed in the published EP-A 449340. 

According to a rxefenederr^^ 
an c-<iriydroxybenzene. e.g. catechol, a frpflaaMwne ag. a 1-ajryl-3-pyrazcCdinone and optionally a p-o5hydroxy- 
berarjna e.g. fryrAoqufoore 
amourrtofthe3-fjyrazdiaTnrjnaan^ 

respect to the OKiilT/dracybenzena can be used. Other type of developing agents suitable for use in accordance wfth 
the present invention are reductones ag. ascorbic add daivathres. 
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The developing agent or a mixture of developing agents can be present in an alkaline processing solution, in the 
photographic material or thaimage receiving material, h case the developing agent or a mixture of developing agents 
is contained in the photographic material and/or image receiving material, the processing solution can be merely an 
aqueous alkaline solution that initiates and activates trTedevetoprnent 

In the DTR process the photographic element is developed in the presence ol a silver haJide solvent Preferably 
used silver hafkte solvents are water soluble thiosulphate compounds such as ammonium and sodium thiosulphate. or 
ammonium and afcaS metal rhiocyanates. Other useful silver halide solvents (or "complexing agents") are descrbed in 
the book "The Theory ol the Photographic Process" edited by T.H. James, 4th edition, p. 474-475 (1977), in particular 
sulphites and urad. Further interesting silver haGde complexing agents are cyclic Metes, preferably combined with 
atancJammes, as described in US-P 4.297.430 and US-P 4,355,090. 2-mercaptobenzoic acid derivatives are 
described as silver haRdo solvents in US-P 4.297,429. preferably combined with atkanolamines or with cyclic krodes 
andaBorioramine&OiaJkvlmethyler^ 

The sSver hafide solvent is preferably present in the processing solution but may also be present in one or more 
layers comprised on the support of the imaging element and/or receiving material. When the silver halide solvent is 
incorporated in the ptotograpliw 

Japanese published unexamined patent applications no. 15247/59 and 271345/63, US-P 4.693.955 and US-P 
3.685.991. 

The processing solution tor use in the production d black-and-white photographs^ 
to the present invention may comprise other additives such as ag. thickeners, preservatives, detergents ag. acetylenic 
detergents such as SURFYNOL 104. SURFYNOL 465. SURFYNOL 440. etc. all available from Air Reduction Chemical 
Company. New rork. 

The DTR-process is normally carried out at a temperature in the range of 10°C to 35°C 

Further details about the Uack-anriwMeDTfl process arxlato 
recerving materials used therein are described in Research Disclosure November 1976, item 15162. 

The present invention wB.nw 
percentages and parts are by weight unless lomervrisespecffied. 

EXAMPLE 1 

- Preparation of photographic element tor use in the DTR process 

A getetro silver haBde einUsion was prepared by 
ver nitrate per liter into a gelatine sohiffcn cortaining per mole of saver nitrate ^ 
ride, 0.08 mole of potassium bromide and 0.01 mole of potassium iodide. 

The temperature during preopaafcon and the subsequent ripening process lasting three hours was kept at WC. 

Before cooling, shredding and washing 214 g of gelatin were added per mcf e of silver halide. The washed noodles 
were molten and another 476 g of gelatin were added per mole of silver hafide during the chemical ripening. After rip- 
ening 285 g of gelatin in the iorm ol a 20 % aqueous solution were added to the emulsion per mole of silver halide as 
weflashydror^rxineinanarrwurtsr^ • 
4.4-oSmrithyr-3-pyrazor^ in an amount such that 0.21 g thereof were present per m 2 . Tha.einuteibn was coated at 
one side of a subbed water-resistant paper support consisting of a paper having a wet'ght'b»rrt fo'-gTm* coatediat bpih 
sides with a polyethylene stratum at a ratio rf20g/m !! persrde. 

The emulsion was coated in such a way thai an arnount of silver ecfurvaJert 
m 2 . The amount of gelatin corresponding therewith is a 93 g/m 2 since the gelatin to silver nitrate weight ratio was 5.97. 

- Preparation of image receiving material for use in the DTR process and containing light interference pigments 

One side of a double-side sufcbed transparent polyethylene terephthatate support having a thickness of 0.1 mm 
was coated ate ccrona treatment at a o^ 
the following coating composition: 
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caitexymethy) cellulose 




12 g 






38.5 g 


3 % aqueous oTspereton of colloidal AfcS.NiS nuclei 




14 ml 


4 % aqueous sdution of formaldehyde 




12 ml 


aqueous dispersion of blue PALIOSECURE type EC 1408 (tra 


dename) containing 30% of said blue pig- 


80g 


mert and 8% of gelatin 






12^ % solution of saponins in ethanoVwater (20/80) 




20 ml 



is The other side of said support was coated with the above mentioned image-receiving layer coating composition, 
with the difference however, that the blue interference pigment PALIOSECURE type EC 1408 (tradename) pigment was 
replaced by yellow interference pigment IFUODINE 9231 (tradename). 

• Printing of the mage receiving material with pattern of graphical and numerical rnta hWition using a blue iwh-iridfecent 
20 ink 



The printing of said information was carried out in the background area having a yellow color (on observation h 
reflection mode) due to the presence of said interference pigment IRCDINE 9231 (tradename). 

a DlWmage formation 

The above defined photographic element was image-wise exposed in a reflex camera to obtain therein a photo- 
graph (portrait) of the passport owner. 

Tho photo-exposed element was pre-ttiOtolened with a processing Squid as defined her Bmafter. 
so Trie contad timed the phcto^oposedelerriert 

the imaoo-ra»ving material at the blue-pigment sida as defined above. The transfer processor anptoyed was a COP- 
YPROOF (registered trade name of AGFM3EVAERT N.V.) type CP 380. The transfer contact time was 30 seconds. In 
the image-receiving layer a positive Uack-arid-whrte (silver image) portrait of the photographed person was obtained. 

35 - Composition of the processing Squid: 



40 


hydraxyethyl cellulose 


1.0g 
2.0 g 
45.0 g 






45 


NaAQ, 


14.0 g 




KBr 


0.5 g 




1-Phenyf-5-rnercapto-tetrazole 


0.1 g 




1-{3,^Oichlorcphenyl)-1 H-tetrazcf e-5-thiol 


6.02 g 


SO 




45,0 ml 




hJ-metfiyf-diethanotejiHie 


30.0 ml 




Water up to 


11 



When viewed in dayligMurelerOT 
trait (inspection at the front side) was blue due the presence of uniformly distributed therein PALIOSECURE type EC 
1408 - BLUE (tradename), tn the transmission mode the color in that background area became slightly brownish yettow 
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at the front side and blue at the rear side. 

On copying the obtained document wRhacrjlwcepier(a\NONO^ 
portart were reproduced grey (ye^ 
wfth poor contrast thereon. 

EXAMPLE 2 

- Preparation of mragweoiving element «w use in cVetlrHusicfltrar^er process 

A transparent potyvinyt chloride sheet having a thickness of 0.100 mm was after corona treatment coated at one 
side with the following ccrrpositions for terming a subbing layer and mordanting layer respectively : 

1. Subbing layer coating composition 



gelatin 




4g 


aqueous dspersion of blue PAUOSECURE type EC 1408 (tradena 


me) ccrteir^30%dsBJdNuepic r 


200 g 


ment and 8% of gelatin 






ingredient A 40 % solution dispersed in ao^ectrs medium 




250 ml 


5 % solution of aloxane compound "m ethanol 




125 ml 


125%soMc>nrtsar^einetharK)l\vater20y80 




20 ml 



Ingredient A is a poryesler-poryurelhane having the same chemical composition as described- in US-P 4.902,593. 
crAir«2,lines64^ajxtccrurnn3.Hnes1-e. 

The <»a^ corrfxs^ was rjppBed cort 
ment. 

2. Coaling composition of the mordanting layer 



gelatin 

mordartM(20%soMion) 


20 g 
250 ml 


sapc<iine(12%) and wetting agent W (5%) iri water 


32 ml 


aqueous 4 % solution of formaldehyde 


10 ml 



Mordant M on the basis of an eporirJzed catnrac polymer has the same composition as described rh US-P 
4,902,533, column 7, lines 14-42. 

The coating corrrpcsrtion was appGed at a dryrOTerag^rt O^g/rrfof gelath. 

The other side erf said support was coated with the above mentioned imaoe-recejving layer coating rorrposilioa 
with the difference however, that the blue interference pigment PAUOSECURE type EC 1408 (tradename) pigment was 
repla^tyyellwhterler^ 

the above c^nedimage-receMngiTrateriaJwasr^ 
far material as described in the Example of US. Pat. Ma 4.495,645. which material was exposed to reproduce thereon 
a pcxtrait The exposed rraterialwffi 

being led tJmigh a diffusion tran^ N.V. Belgium) hav- 

ing in HsUay the following basic processing liquid : 



EP 0657 297 B1 







sodium orthophosphate 


25 g 


cydohexane dtmethand 


25 g 


ZZ methyfpropylpfopane dot 


25 g 


N^thyfcenzene^idinium chloride 
cfistated water up to - 


0.5g 
1000 m) 



After leaving the processing tray the image-receiving sheet was led through a second tray containing an aqueous 
solution of the already mentioned wetting agent W corresponding with the following formula : iso-nonyl-phencKy-fCH^ 
C^)g4tarxf potassium iodide (ref.EP 0250657). . 

After drying the processed sheet material ft was laminated as described in U^P 4,902,593 to obtain a sealed LD. 
card. 

EXAMPLE 3 

The interference pigments mentioned in Example 2 were applied uniformly in front and rear mordanting layers 
respectively instead of in the subbing layers of an image-receiving material suited for use h a dye diffusion transfer 

- Preparation of the image-receiving element 

A transparent polyvinyl chloride sheet having a thickness of 0.100 mm was after corona treatment coated at one 
side with the following compositions for forrrwg a subbing layer andirw^^ 

1. Coating composition of the subbing layer 



gelatin 


20g 


ingredient A 40% solution dispersed in aqueous medium 


250 ml 


5 % solution of staone compound in ethanol 


125 m) 


12.5 % solution of saponhe in ethanotAvater 20/80 


20 ml 



ThecoaSng cornposifcn was applied coated at a *y coverage d 0.4 g/rrr'ctfgelaSrii 
2. Coating cornposition of the front mordanting layer 



gelatin 




12g 


aqueous dispersion of blue PAUOSECURE type EC 1408 (tradename 


) containing 30 % of said blue pig- 


100 g 


merit and 8% of gelatin 


rrwrJartM{20%srj)utx)n) 




250 ml 


saponine (12 %) and wetting agent W (5 %) in water 




32 ml 


aqueous 4 % solution of formaldehyde 




10 ml 
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3. Coating composition of the rear rrwrdantrng layer 



gelatin 




12 g 


aqueous dispersion of yellow IRIODWE 9231 (tradename) coma 


lining 30%of ye^ pigment and 8% of 


10Og 


gelatin 






mordant M (20% solution) 




250 ml 


saponins (12 %) and wetting agent W (5 %) in water 




32 ml 


aqueous 4 % solution of formatdehyde 




10 ml 



The coating composition was applied at a dry coverage of 0.9 g/m 2 of gelatin, and 1 .3 g/m 2 of interference pigment 
EXAMPLE 4 

Example 3 was repeated with the difference that the light interference pigments were applied uniformly h a gelatin 
top coat covering the mordanting layer. The dried top coat contained 015 gAi£of gelatin and 1.3 g/m 2 of interference 
pigment at each side of the transparent support. 

Claims 

1. A security document which contains at least one layer and a transparent or translucent support and at least one 
knage or pattern serving for kfenlBic&lion purposes, characterized in that said document cwUJns at least one light 
interference pigment di s t rib ute d utiTormty or pattemwise in or on at least one layer of said document 

2. Document according todaim 1. wherein said document contains mixtures of different tight interference pigments. 

3. Document according to claim 1 or 2, wherein in said document different fight interference pigments are present uni- 
tormly each in a different layer at opposite sides of said support 

4. Document according to claim 1 or 2, wherein in said document different interference pigments are present uni- 
tofmfy each in a different layer at opposite sides of said support and at least one of said layers has underneath 
and/or on top a pattern containing common tigM-reflecting pgments and/or dyes having no light interference prop- 
erties. 

5. Document according to claim 4, wherein said pattern has substantially the same color as the color seen in trans- . 
mission mode or reflection mode of the fight interference pgments combined with said pattern. 

R. Document according to darn 1 or 2, wherein pattern-wise printed interference pigments are present underneath 
and/or. on top of a pattern containing common tight-reflecting pigments and/or dyes having no Dght interference 
properties. 

7. Document according to claim 1 or 2. wherein a pattern of primed interference pigments is present underneath 
ancitorontoprfalayerorsupc^hawrxj^ 

interference pigments when seen in reflection or transmission mode. 

8. Dooimertaawcfhgtoc^ 

underneath printed information containing normal Sght-absorbing and figrrt-reflecting pigments R are present at 
one side of a transparent support TS and at the other side of sakl support saklnormaJpigm^ 
pattern bang ororprinted at least rjartly by a pattern contaWngligMirrten^ 

9. Document according to claim 1 or 2, wherein information containing fight interference pigments A at one side of a 
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transparent support TS is pattemwise printed ow(1) a •comiiK«M^rtilec^ pigment pattern R1 d which the 
cotor is corrptanentary to the cotor of sakfp^ 
prising 'cornmon' DgW renec^ Diverts R1 m 

RF. and at the other side of said support TS interference pigments Bare printed over (1} a metallic pigment (alu- 
rrimum or bronze platelets) pattern (2) a pattern 

mentary to the color of said pigments B when seen with reflected light. (3) a pattern comprising metallic pigments 
M mixed with 'common" fight reflecting pigments R2 having a color con^ementary to the color of said pigments B 
when seen with reflected fight 

10. Document according to any ot the preceding daims, wherein said document contains a photographically obtained 
image or pattern. 

11. Document accorcfing to daim 10. wherein said photographically obtained image or pattern is produced by means 

developed Dfwtosensrlrva silver haM 
receiving material. 

12. Documemaaxvdngdahi10.wh^ 
a ncmrnpact printing trjdr%ie in wfri^ 
signals originating from a visible original. 

13. Documerrtaccordmg to dabn 10, wherein st^ 

salt diffusion transfer process in an image-feceiving material containing an image receiving layer comprising devel- 
opment nudei. 

14. Document accortfng to daim 1 0. wherein said ptotographically produced image or pattern is tormed by a dye drl- 
tusion transfer process In an imagwrjcerving material corrlainfrg a ir^ 

wise exposed and developed saver hafide emulsion materiaL 

15. Document according according to arrycsf the precedrig daims, wriereinsakJir^ 
lets coaled wflh a metal oxide. 

16. Document according to claim 15, v^erem said metal aride is selected 
FeAandCrA- 

17- Document according to daim 15 or 16, wherein said platelets coated wflh said metal oxide have a second coating 



18. Doctrnientaocordirigtoanyolcfa^ 
and 200 pm. 

19. DocijrrterrtaccoraTrgtoarrydc^ 
and 0.6 urn. 

20. Document according to any cf the preceding claims, wherein said light interference pigments are present in said 
ctocument in a coverage of 0.3 gftn 2 to 10 g/rn 2 . 

21. Docurnertaccortfirxj to arryd the precede 

with a thin metal axide layer or has been coated with said metal oxide layer on top of a coating or pattern of said 

BgMrrrterferenrapic^irjnb 

erfre taking care that toe lhis 

color ol said pattemwise applied pigments. 

22. ttocuniertaccordmgtoajiyolme 

T^!^2r^^^S^^&^ BKKa pi9ments gJBloche *™ pattem 
of the raiitow colore ^ same as 

23. Document according to daim 22, wherein one or more of the rainbcw colors is obtained by printing metaJSc pig- 
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24. Doarrrrentaorjrdirig to claim 
rVrterferencepffirerrte 

25. Document accorcSng to daim 22. wherein said rainbow effect is obtained by printing a transparert vanish loaded 
with a lluorescent or phosphorescent pigment. 

26. Document according to claim 22. wherein (a) bMluwescent pigments) is (are) mixed with one of said light reflect- 
rrgprgrrrentsand/otnixri 

ores«rtrjrgrm!rrr/.s) 

range rjf the rjolcrs d sa»BrjM rdlec^ 
cordis and me other ron-esr^ 

27. rXmjmertaccrjrrJingtoanydthepre^ 

perfect see-through print register on the trort and rear side of said siw>rt 

ir^ stowmg rainbw effect rented 

but have at rjne skfe a ctjIw me sarre as the rwmal 

said guBloche pattern at either side cover at least partly a photograph or printed pattern or complete a printed pat- 



28. Document according to any of the prececSng claims, wherein said document contains printed patterns at least 
partly ccvenng each other and said palterns each 

and ccrr^xisition of which is such tort they shew a different color shift when viewed under the same observation 
angle, and wherein the printed pattern most remote from the observer has higher covering power than the pattern, 
printed thereon which is more transparent hereby obtam^ 
a corrtirmjsrychancjng colors^ 

29. Document according to any of the preceding claims, wherein said fight interference pigments are contained in said 
support. 

3a Doarmertaccrjrdngtoanyd^ 
PatentansprOche 

1. Bn Sicherhatsdolarmerrt. das werigstens eine Schicht und einen durcfrsichtigen oder durchschernenden Trager 
und wenigstens ein zu rdentrl lationszwecten cSenendes Bird Oder Muster erthaft, dadurch gekerrnzeichnet. daB 
das Dokumerrt wenigstens ein glekhmaBig oder mustermaBig inoderauf wenigstens erner Schicht dieses Doku- 
ments verteffles UchtWerterenzptgrnent enthaJL 

2. DcJojmerrtnachAnspoicflf.ofedur^ 
Werfererrzpigmenten enthaft. 

3. Dokumerrt nach Anspruch 1 oder 2, dadurch getenrrzeichnet, daB in tfiesem Dokumerrt verscbiedene Uchtinterfe- 
rerrzpigmente je glekhmaBig m eher urterscNedrcnen, an den gegenOberfiegenden Seiten des Tragers befindO- 
chenScHchterrthaftensrnd. 

4. DctarmertnachAnspnxhlocJw* 

renzpigmentB je gleichm3Big in einer urfterschtedichen, an den gegenuberBegenden Seiten des Tragers befindR- 
chen Schicht enthatten sind und wenigstens eina deserSchfchten auf deren UrrterseitB urxVaterOberseite ein 
Muster mit Gbtichen Bchtreflektierenden Pigmenten und/oder Farbstoffen ohne Licbtinterferenzeigenschaften ent- 
haft. 

5. Dotarrrrert nach Anspru* ^ 

Farbe, die bei der Durchsrcht- Oder AjjfsxM>etrachtung der Uctrtrmerfereruprgmente in Konrfclnatjon mil cfiesem 
Muster beobachtetvrird. 

6. Dokument nach Anspruch 1 oder 2, dadurch gekenrrzetchnet, daB unter und/oder auf einem Muster mit Obfchen 
Echtreflektierenden Pigmenten und/oder Farbstoffen ohne UchtirrlerfererEeigerrschaften mustermaBig gedruckte 
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7. DbtajmertnachAnspni*^ 

ger eh Mister von gedructten mterferenzpigmenten enlhattenist, wobeidie SchicMbzw. der Tiflger bei Duch- 

sicrrl-c<JerAufsirjTtl3etraci^ 

Musters aufweisL 

8. Dokument nach Anspruch 1 oder 2, dadurch gekennzeichnet. daB gednxWe Information enthaHende Lichtirrterfe- 
renzpigmente A. inter denen sicr) gedruckte Information errthaftende, normals, fcntabsorbterende und Itchtreflek- 
tierende Pigmerrte R befinden. auf eher Serte eines durchsichSgen Tragers TS enthalten sind und au» der anderen 
SeHe des Tragers dte rorrnaJen Pigmente R h einem wenigstens teOweise durch eh Uchtiriterferenzpigmente B 
enthaftendes Muster Oberdruckten Muster gedruckt werden. . 

9. Dokument nach Anspruch 1 Oder 2. dadurch gekemzeichnet, daB Information enthaHende Lichthlerierenzpig- 
mente A auf eher SeHe eines durchsichtigen Tragers TS mustermafSg uber (1) einem "ObBcbe" lichtreflektierende 
Pigmente R1 enthaltenden Muster, deren Farbe bei AufsWitoetrachtung mit der Farbe der Pigmente A korrple- 
mentar ist, und (2) ehem Pigmenfrnuster mit -ObDchen* licrrtreftekberenden, mit gefarbten fhicreszierenden Oder 
phosphoreszierenden Pigmenten oder Farbstoffen RF vermischten Pigmenten R1 gedruckt werden und auf der 
anderen SeHe des Tragers TS hterfererepigmente Buber(1) ehem MetaBpigmente (Aluminium- oder Bronzeplat- 
ten) enthaltenden Muster M. (2) ehem Muster nit Bchtreftektierenden Pigmenten R2. die bei Aufsfchtbetrachtung 
ehe mil der Farbe der Pigmente B kon^errenta^ Farto aufweisen, urri (3^ 

M, die rn3 •rxirmalen- fertreflektierenden Pigmenten R2, die bei Aufsichtoeirachtung ehe mit der Farbe der Pig- 
merrte B tanptementare Farbe aufweisen, verm'scht shd. gedruckt werden. 

1 a Ddajrnent nad) iro^ndemem der vors^ 
grahsch erhaftenes BM oder Muster enthaJL 

11. Dokument nach Anspruch 10. dadurch gekennzeichnel. daB das fotografisch erhaltene BM oder Muster niter 
Anweridung vmerdwickettem fotoerrpTindfchem SifcerhaJogenid cSrekt in ehem BchtempfindScrien Material setoer 
oder h ehem fkrtunempTindBchen KWerrpfangsmaterial erzeugt wirdL 

12. r^umeritnariiAnspruchlO.dadurriir^ 

arectegfreie DrucWechn*. bei der anatogo oder digitate, den Druckvorgang.steuemde Engangsshnala von 
durch eine sichtbare Vortage emMerten Fotosignalen stammen, erzeugt wird. 

13. Dokumert nach Anspruch 10, dacturch gekermzeichnet da8 das totografech erzeugte B3d oder Muster gemaB 
dem SilbereabdiHusionsubertragungsverf^ in ehem Biktempfangsmaterial mit einer ErrhvicMungskeime ent- 
haltenden Bikfcwpfangsschicht erzeugt wird. 

14. Dokument nach Anspruch 10. cladurchgekerraeicrmetdaBd^ 

chend einem ftrbstoBdiffusionsuterttagung^ in ehem Bndempfangsmaterial, das eh Beizrnftte) fOr 
ehen won ehem bBdmaBig beJichteten und entwickeflen S3berhalogeniden^!siwismatefial ubertragenen Farbstoff 
entnatt, erhaHen wwd. 

15. Dokument nach irgendeinem der vorstehenden AnsprOche. dadurch gekennzeichnet, daB die Werferenzpigmente 
mit emem MelaJtood uberzogerte Mkaptetten sind 

16. Dc4aimertna<^ Anspruch 15. o^cturchgekerre 

17. Dokument nach Anspruch 15 Oder 16, dadurch gekennzeichnet. daB die mil dem Meiaftaod Oberzogenen Flatten 
eine zweiie, aus KoWenstofl bestehende Schicht haben. 

18. Dokument nach irgendeinem der AnsprOche 15 bis 17, dadurch gekennzeichnet daB der Hochstoberflachen- 
o^jrchmesserder F>taiien zwischen 5 und 20X)irmGegt 

ia Dokument nach irgendeinem der AnsprOche 15 bis 18. dadurch gekemzeichnet. daB die Starke der Interferenz- 
pigmente zwischen 0,1 und 0,6 um fegt 



2a Dokument nach irgendeinem der vorstehenden AnsprOche, dadurch gekennzeichnet, daB die UcMirterferenzpig- 
mente h ehem VerhaJtrris zwischen 0,3 gftn 2 und 10 gAn 2 im Dokument enthalten and. 
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21.. Document nach ingendeinem der vorstehenden Anspriiche, dadurch geteroBeichnei. daB der Trager entweder 
direktdurchAufstaubennThc*ercMn^ 

Uchlinterferenzpigmenten und/oder oben aul einer Schieht Oder enern Muster nit ScfrtrefleMierenden Pigmenten 
ohne Ucrtfirrterferenzeigenschaften rrtt der MetaBarirJschicht Qberzogen ist, wood darauf geachtet wWL daB die so 
5 aufgetragene MetaDoodschicrrt wesenflich diesetbe Farbe wis die Farbe der mustermaKg angebracbten Pigmente 
Oder eine dairit tomptementare Faibe aufweist. 

22. Dofcument nach irgendeinem der vorstehenden Anspruche. dadurch gekennzeichnet. daB sich an der VbrderseHe 
undfeder der ROcksettedes Tragere urrter und/oder auf gleichmaBig oder musterrrtaBig aufgebagenen Interferenz- 
io pigmenten ein gedruddes Gui!lod)estrichrnuster mil Regenbogeneffekt befmdet, wctoei cfieses Muster zum ErhaJt 
dieses Eflekts fichtreflektierende, den Regenbogeneffekt aufweisenda Pigmenle entfraK, so daB eine oder mehr 
Regenbogenfarben diesebe Farbe ist bzw. sind wie die normale oder komplementare Faroe der Uchtinterferenz- 
pfgmente. 

is Z3. Dokument nach Anspnjch 22, dadurch ge^ 
von Metallpigmenten erhaften werden. 

24. Dokument nach Anspruch 22, dadurch gekennzeichnet, daB fkroreszierende oder phosphoreszierende Pigmenle 
nit den Lichtrnterferenzpigmerrlen und/oder den tchtreflektierenden Pigmenten vemuscht sind und dem GuDoche* 

20 muster dadurch den Regenbogeneffekt verfeihen. 

25. Dokument nach Anspruch 22, dadurch gekennzeichnet, daS der Regenbogeneffekt durch Autdrucksn ernes durch- 
sichtigen, mil etnem fluoreszierenden oder phosphoreszierenden Pigment geladenen Lacks erhalten wird. 

25 26. Dokument nach Anspruch 22. dadurch gekennzeichnet. daB (ein) brfluoreszierende{s) Pigment(e) mil einem der 
Schtreflekberenden Pigmenle und/oder mrt den UcWnterferenzpgrnenten verrrischt ist (sind), wobei das (die) 
Fhjcreszenzpigraent(e) bei BeEchtung rrA UHraviotetlicht Lkht von zwet unterschiedichen WeBenbereichen auf- 
weist (aufweisen). von denen sich einer bei Betrachtung unter sichtbarem licht der Echtreilektierenden Pigmenle 
und LkMnterlererBpkjmente vom Wellenbereich der Farben der Schtrefteklierenden Pigmente und Liehfirrterie- 

so renzpigmente unterecheidet und der andefe der riorrnaJen Oder tomplemenfiren Farbe der Nerierenzpigmente 

27. Dokument nach irgendeinem der vorstehenden Ansprudie, dadurch gekennzeichnet, da8 ein Gufltochemuster mil 
Regenbogeneffekt in perfektem Durchachldruckregister auJ der Vbrderseite und ROckseBe des TrSgers gedruckt 
as wird. die an einer Sehe gedruckten, rJchtrdlektierendea den Regenbogeneffekt aufweisenden Pigmente eine mft 
der Farbe der gedruckten Pigmente kemptementare Farbe, aber auf einer Serte ene der normalen Farbe der Licht- 
Werfererrzpigrnerrte entsprechende Farbe aufweisen, und Tele des GuiHochemusters an beiden Seiten wenig- 
stens teirweise eh UchUbiU Oder gedrucktes Muster bedecken oder ein gedrucktes Muster vervollstandigea 

« 28. Dokument nach irgendeinem der vorstehenden AnsprOche, dadurch gekennzeichnet, daB das Dokument 
gedruckte Muster, die wenigstens teJwerse einander bedecken, und jedes tfieser Muster (en) umerschiediche(s) 
Uchfjnterierenzpigmem(e) enthatt, das (die) so strukturiert und zusammengesetzt ist (sind), daB es (sie) bei 
Betrachtung unter demsetoen Becbactrtingswinkel eine unterscWedBche Fartwerschiebung aufweist (aufweisen). 
unddaB das am wehesten vom Beobachter errtfemt tiegenda gedruckie Muster ein hflheres Deckvermogen auf- 

4S weist afs das darauf oednjctte. ckjrchsicmigere Muster, wodurch ein Dokument, bei dem unter stuf errweiser Ande- 
rung des Beobachtung^winkers im Qbertappenden Musterbereich eine rich ununterbrochen andemde 
Farbversctiiebung festgestellt wird. ertiatten wird. 

29. Dokunertnachrrgendememde 
so . mentaim Trager errthallen sind. 

O 3tt Dokument nach irgendeinem der vorstehenden AnsprOche. dadurch gekennzeichnet da8 das Dokuoert in Form 
ernes Lammats vcriiegL 



Un (tooment rJe se^6 cm ccntiem au m^ 

une image co motif servant a des fins cfidenflication. caracteris6 en ce que ca document content au morns un pig- 
ment dlnted&ence rurrineuse dstr^ irrttcrmeVnerrl ou sous forme de mcrtjf clans ou sur au moins une cooche 
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de ce document 

2- Documert selon la reveraftato^ 
riencolunimaise. 

3. DocumertsetaifarevenoVabta^ 

rence lumineuse sort chacun presents de mantee unrforme dans une couche drfffirerte des cotes opposes du 
support. 

4. Doctroert selon la revenrJca^ 

rence sort chacun presents de marine unrforme dans une couche differenta des cotes opposes du support et au 
moins i^ decesccuchcs aatnlessous et/ou au-dessusun motif contenant des pigments et/ou colorants orcfinai- 
res reflechissam la lumiere et exempts de proprietes dTrterterence lumineuse. 

5. Document selon la revendicatjon 4, caracterise en ce que ca motif a essentiellemert la m&ne couleur que la cou- 
leur vue en transmission ou en reflexion des pigments dlnterference lumineuse combines avec ledri motit 

6. Document selon la revendication 1 ou 2, caracterise en ce que les pigments dTrterterence imprimes sous forme 
de motif sort presents aiKtessous et/ou au-dessus dun motif conienant des pigments etfou colorants ordinaires 
rrjflechfesant la lumiere et exempts de proprietes cfinterference lumineuse. 

7. ftxanxrt selon la revenricrtwn^ 

sert aiKtessoiB eVwi au^lessus d^ra caiche ou 

la couleur dudit n»H contenant les pigments dlrterference tofsqu'on rcbserve en raieaoon ou en transmission. 

8. DocumertselonlaiwerKtetkin 1c*i2,carad^encecfued^ 

dWerf e>ence lumineuse A aiKtessous de laquelle est irrprimee de rmformatjon contenant des pigments onfinaS- 
rrs R absorbart et refledvssart la turr^ 
dece support lesdrts pigments ordinairesR sort 
par un motif ccrtenart des pigmented 

9. Dooimertsetonlararerxic^ 

rence lumineuse A sur un cotr} tfun sipport transparent TS est imprimee sous forme de motif au-dessus (1) tfun 
n»B m depign^ "orrfnalre'n»echissart la lu^^ 

merts A lorsqu'on les observe a la lumiere reflect^ (2) (fun motif de pigment comprenant des pigments "ordinal- 
res- B1 reHechissant la lumiere et melanges avec des colorants ou pigments RF colores fJuorescents ou 
phosphwescents, rt sur raulre c«6 dudrl sup^ 

oTun motif M de pigment metalique (paillettes d'arumrnium ou de bronze), (2 1 ) (fun motif comprenant des pigments 
R2 r^flechtesart lalumiere avec une couleur carplemertaire a la couleur desfits pigments B lorsqu'on les observe 
a la lumiere reflechie. (3J cfun motif comprenant des pigments metaBiques M melanges avec des pigments 'ordi- 
naires" R2 reflechissant la lumiere avec une couleur complemertaire a la couleur descfils pigments B lorsqu'on les 
observe a la lumiere reflecMe. 

10. Documert selon hmeqiielax^ 

un motif obtenufe) par vote ptwtograprDque. 

11. Document selon la revendication 10. caracterise en ce que cette image ou ce motif obtenufe) par voie photogra- 
ptoque est produce) au moyencfun hatogenure tfargent photosensWe devetoppe oTrectement dans un material 
sensible a la lumiere ou dare un material rteepteur cfimage rrcrvsaisWe a la tumiera 

12. Document seton la revendication 10. caracterise en ce que cette image ouce motif obtenufe) par voie photogra- 
pWciwestpreA»t(e)aumoyenxftnetech^ 

taaou analogues pour canrarider 

13. Documert selon la revercifc^ 

pbir^ ert forme^e) par le pnx^ cto transfer 
contenart une rouche leceotrto « 

14. Document selon la revendication 10. caractertse en ce que cede image ou ce motif produil(e) par voie photogra- 
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phique est fcrm6(e) par un precede de transfert de colorant par cfiffusion dans un materiau recepteur dlmage con- 
tenant un mordant pour un colorant trandere a partir (fun maferiau tfemuteion a rhatogenure (fargent expose et 
developed sous forme dlmage. 

15. Document selon Tune quelconque des revindications precedentes, caraderise en ce que les pigments dlnterfa- 
rence sort des paillettes mica enduites dun axyde m&alfique. 

16. DcomiertselOTlarevencricalto^ 
etCrA- 

17. Document selon la revendicalion 15 ou 1 6. caraderise en ce que les paillettes enduites de rcxyda metallique sort 
recouvertes cfune deuxfeme couche de carbone. 

18. Document selon lune quelconquedes revendicafions 15 a 17. caraderise en ce que les palettes ort un dametre 
de surface maximal ertre 5 et 20O ura 

19. Document selon rune quelconque des revenctotiorts 15 a 18. caraderise en ce que repaisseur des pigmerrts 
dWerference se situe ertre 0.1 et 0.6 ura 

2a Document selon rune quelconque des reventfications precfkfertes, caraderise en ce que les pigmerrts dTrtejfe- 
rence lurmneuse sort presents dans ce doaimertaraisondeO.Sc^alOgAri 2 . 

21. Document selon rune quelconque des revendkabsns precedentes, caraderis6 en ce quale support a && enduit 
cfiredemertl par pulverisation cathocique dune mince couche rfoxyde irtetaSque ou a eta enduit de cette couche 
cfoxyde metainque au-dessus (fun enduit ou motif desdts pigments cfinterf erence lumheuse et/oucfun enduit ou 
moH de pigments reflechissant la lurriere ne possfidart pas de propriety oThterierence lurrineuse. valiant a ce 
o^e la couche cToryde metaEo^ ainsi ar^ 

taire a cello des pigments appliques sous forme de motif. 

22. Document selon rune quelconque des revencfcations precedentes, caraderise en ce que si* le front etfou le des 
dudit support - aiKtes&ous el/ou athdessus des pirjmertedimerferenceappliqufe 

motif - ed present un motif en Sgnes guillochees avec effet arc-en-cie) qui corrbert a cette fin des pigments rdte- 
chissant la lurriere procurant cet effd de sorte quune ou pfusieurs des couleure arc-ernael sort identiques a la 
couleur normale ou corrplemertaire des pigments dWerference rumineuse. 

23. Documert selon la reverKficabon 22. caraderise en cequu^ 
imprimant des pigments rodalHques. 

24. Document selon la revindication 22, caraderise en ce que des pigments fluorescerts ou phosphorescerts ort ete 
melanges avec lesdrts pigments dlnterference lurrineuse etfou avec lesdfts pigments retlechrssant la lurriere pro- 
curart cet elfet arc-en-cfel au motif giiJIoche. 

25. Document selon la revindication 22, caradense en ce que Teffet arc-ervcid ed oblenu en imprirnart un verris 
transparent charge cfun pigment fluorescent ou phosphorescent 

26. Document sekm la revendicalion 22, caracterisB en ce quun ou phrsieurs pigmerts bffluorescerts sort melanges 
avec un des pigments reflechissant la lumiere d/ou melanges avec les pigments cTmterfeVence k^rineuse, ce(s) 
pigments) flucrescent(s) montrart - lorsqulKs) est (sort) exposes) a la lumiere ultravidetle • de la lurriere de 

° deux domaines de longueur cfonde dffererts dort IXn ed dfferert du domains de longueur tfonde des couteurs 
desdte pigments dTrterference et rdlechrssart la lumiere torsqu'on les observe sous des conditions de lumiere 
visMertraifrecorrespaxJace^ 

27. Document selon l\me quelconque des rererxfications precedentes. caraderise en ce quun motif guiSoche avec 
efldarc-erKieledh»*in^enparftf^ - 
terise en ce que les pigmerts reflechissant la lumiere presentant reffet arc-endd d imprimfe sur un cote posse- 
dent une couleur ccmplemertaire par rapport aux pigments imprimes. mats possedent sur un cola una couleur 
iderrSque a la couleur normale desdte pigmerrts dlnterierence lumineuse, d caraderise en ce que des parties 
di)ditrtxMHc^«Bcch6surchaquec«e"reccw 

tent un motif impriirva. 
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28. Document sdon Tune quelconque des revencficalioos precedentes, caractense en ce que ce documenl content 
des moffls rmprimes se dievauchant au motns partieOemerit et chaque motif conlienl un ou pteiews pigments 
tTmterffirence tomineuse dfflererts dont la construction et la composition sort tetes quotes pigments presenter* 
un changement de couteur different lorsqu'ori les observe sous le memo angle tfctoservaten, et cantf ertse ai ce 
c^terrfflfflin^tequiestler^ac^ 

laKJessuso^ est pte transparent, ctt^^ 
chen»ertdufrw«unchangem€rtconstartdeWc^ 

29. Document seton Pune quelconque des ra/endTcatens precedentes, caracterise en ce que les pigments interfe- 
rence lumineuse sort contenu dans (edit support. 

30. Document seton tone quelconque des revindications precedentes, caracterise en ce qui est sous torme de 
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Description 

1 . Field of the Invention 

[0001] The present invention relates to transparent security documents that can be verified on their authenticity and 
are protected against counterfeiting by photo-copying. 

2. Background of the Invention 

[0002] Security documents that must be verifiable on their authenticity are e.g. an kinds of identification documents 
such as passports, visas, identity cards, driver licenses, bank cards, credit cards, security entrance cards, and further 
value-documents such as banknotes, shares, bonds, certificates, cheques, lottery tickets and all kinds of entrance 
tickets such as airplane tickets and railroad season-tickets. . .... 

[0003] Nowadays, by the avaHabBity of markedly improved black-and-white and color copiers it becomes more and 
more easy to copy documents at high quaBty hardly to distinguish from the originals. 

[0004] To protect the above mentioned documents against fraudulent alterations and reproduction by photo-copying 
different techniques are used such as the melt-laminating or glueing thereto of preprinted plastic overiayers; the printing 
with special inks; the application of coatings or layers for example loaded with magnetic or fluorescent pigments; color- 
ing or metallizing the substrate of the documents; incorporating holograms; applying fine fine printing, watermarks, 
fibers, security threads, light diffraction marks, liquid crystal marks and/or substances called nacreous, iridiscent or 
interference pigments. 

[0005] In a particular case disclosed in US-P 4,151,666 HghMransmissive pigments serving as diffuse reflectors are 
applied by printing to form a verification pattern in a laminated identification card (I.D. card). In the specSication of the 
same US-P the use of nacreous pigments in verification patterns has been described. Nacreous pigments, also called 
peartescent pigments have light-reflection characteristics that change as a function of the viewing or copying angle. 
The effect of changing color with viewing angle makes that nacreous pigments represent a simple and convenient 
matter to built in a verification feature associated with a norHCopyable optical property. 

[0006] Interference pigments are in the form of fight-reflecting crystal platelets of appropriate thickness to produce, 
color by Interference. These pigments exhibit a color play that verges on iridbcence and under a given angle of reflection 
wilt allow only the copying of a single color, whereas other colors appear under different angles of reflection, in other 
words these pigments show another color to the human eye depending on the observation angle. High nacreous luster 
Is accompanied by high specular reflectance. 

[0007] In most fight Interference pigments the transmission color is generally the complement of the reflection color. 
[0008] Observed in transmission, some particular fight interference pigments having more pronounced covering as- 
pect show a particular greyish color while observed in reflection mode they have a more pronounced color-shift effect 
due to their specific built up and ccmposition. 

[0009] Transmission color of fight Interference pigments is much weaker than reflection color, which color seen in 
the reflection mode is called hereinafter "normal" color, [ref. Number 2 in a series of Meart Technical Bulletins "Nacreous 
(Peartescent) Pigments and Interference Pigments by LM. Greenstein Henry L Martin Laboratories Reprinted from 
Pigment Handbook. Vol. I. Properties and Economics; 2nd Edition. Edited by Peter A. Lewis. (1988) by permission of 
John Wiley & Sons, Inc. The Mead Corporation, 41 East 42nd Street, New York, N.Y. 100017, p. 5 and 6]. 
[0010] In interference, the reflection and transmission colors vary with angle of incidence. The reflection maximum 
and minimum shift to lowerwavelengths as the angle of incidence increases (ref. the above mentioned Meart Technical 
Bulletin, p. 8: Variation In color with angle of incidence and observation is referred to as geometric metamerism or 
■ gonio-chromatism [ref. Johnston, R. M. Color Eng., 5(3), 42-47, 54 (1967) and Hemmendinger, H. and Johnston RM. 
(1970)1 ,er0r rements" in Color 69 (M. Rfchter. ed). Musterschmidt, Gottingen. Germany 

3. Objects and Summary of the Invention 

[0011] It is an object.of the present invention to provide a security document having a transparent support and cbn- 
. taining lhrought the presence of fight interference pigments a verification feature that can not be copied by photographic 
techniques and wherein there is no need for specialized devices or conditions to verify the document on its authenticity. 
[0012] It is a particular object of the present invention to provide a security document having a transparent support 
and containing at least one image or pattern in conjunction with Interference pigments providing special effects that 
can not be copied photographically. 

[0013] It is a special object of the present invention to provide a security document having a transparent support and 
comprising a layer including a photographically obtained portrait in conjunction with different fight interference pigments 
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that allow easy vesication by the naked eye of the security document invoked. 

[0014] Other objects and advantages of the present invention will become clear from the further description, drawings 
and examples. 

[0015] In accordance with the present invention there is provided a security document as claimed fn claim 1 . 
[0016] By transparent support* in the document according to the present invention has to be understood a support 
having a visible light-blocking capacity less than 50 %. not being excluded supports that have obtained a color by 
incorporation of pigments. 

4. Description of the drawings • 

[0017] Fig. 1 represents a schematic sectional drawing of a security document according to the present invention 
wherein Bght Interference pigments A are present uniformly in a layer on one side of a transparent support TS and light 
interference pigments B different in color with respect to pigments A are present uniformly fn a layer on the other side 
of said support and said document contains a photographically obtained image PH in the layer containing said pigments 
A. 

[0018] Fig. 2 represents a schematic sectional drawing of a security document according to the present invention 
wherein light interference pigments A are present uniformly on one side of a transparent support TS and tight interfer- 
ence pigments B different in color with respect to pigments A are present uniformly on the other side of said support, 
wherein the pigments A have underneath a pattern printed with "common" fight reflecting pigments R having no Bght 

[0019] Fig. 3 represents a schematic sectional drawing of a security document according to the present invention 
wherein at one side of a transparent support TS a layer containing Dght Interference pigments A has on top a printed 
pattern containing common light-reflecting pigments R. At the other side of said support a printed pattern containing 
said normal pigments R is overprinted with a pattern containing light interference pigments B. 
[0020] fig. 4 represents a schematic sectional drawing of a security document according to the present Invention 
wherein patterns containing light interference pigments A at one side of a transparent support TS are printed over (1) 
a pattern containing "common" light reflecting pigments R1 of which the color fe complementary to the color of said 
pigments A when seen with reflected light. (2) a pattern comprising "common" light reflecting pigments R1 mixed with 
colored fluorescent or phosphorescent pigments or dyes RF. and (3) patterns containing solely fluorescent or phos- 
phorescent dyes that may be white by Inspection with visible Bght but emit colored Bght when exposed to ultraviolet 
light At the olher side of said support TS Tight interference pigments B are printed over (1") an opaque pattern containing 
melaBIc pigments (aluminium or bronze flakes) M, (Z) a pattern comprising metallic pigments M mixed with "common- 
light reflecting pigments R2 having a color complementary to the colorof said light Interference pigments B when seen 
with reflected Tight, and (3") a pattern comprising solely light reflecting pigments R2 having a color complementary to 
the color of said light interference pigments B when seen with reflected Bght 

5. Detailed Description of the Invention 

[0021] A layer and/or pattern containing said light interference pigments (same or different) may be present at both 
sides of said transparent support. 

[0022] The security document according to the present invention may contain in the same patterns and/or layer 
mixtures of different Bght interference pigments. 

[0023] In a particular embodiment the support itself contains said Bght interference pigments and is produced e.g. 
by extruding a melt of a thermoplastic resin having homogeneously distributed therethrough one or more of said Bght 
interference pigments, or is produced by coating a resin solution having said pkjment(s) dispersed therein followed 
after coating by the evaporation of the sotVent(s) used. 

[0024] An mage or pattern present In said document may be formed by printing techniques Including non-impact 
printing techniques and photographic techniques by which 1s understood herein that a visually Inspectable image has 
been obtained In said document via a Bght-pattem transmitted or reflected by an original 
[0025] The document of the present invention by the presence of said Werference pigments (including mixtures of 
said pigments) has at least In certain areas a different color when viewed with light transmitted by the document in 
comparison with light reflected by the document, and has at least fn certain areas a different color when viewed in 
transntfssfon mode from frort « rear 

mon color copying machines and allow easy verfication by the naked eye of *e security dw 

[0026] Preferred Bght Interference pigments are titanium dioxide-coated mica or other metal-oxide coated pigments 

In which the metal oxide has preferably a refractive Index comparable with the refractive Index of TrO* e.g. SO* Fep, ' 

orCrA. 

[0027] The platelets of metal oxide coated mica pigments have three layers in such a way that on each of the broad 
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(aces of the mica platelets a very thin coating of metal oxide is present. 

[0028] The more brilliant interference pigments approach metallic luster, an effect that is enhanced by the presence 
of absorption colorants. TrOj-mica readily lends itself to incorporation of absorption colorants. Ferric oxide (FejOj) 
added to the Ti0 2 layer, for example imparts a yellow color which in conjunction with a yellow interference color creates 
s gold. When FejOj is used in place of Ti0 2 as the oxide coaling on mica, these pigments have a yellow-red absorption 
color because of the inherent color of the FejO^ They range from bronze to deep copper-red and have a metallic luster. 
[0029J The preparation of such kind of pigments is described.in in the already mentioned bulletin 'Nacreous (Pear- 
lescent) Pigments and Interference Pigments*, p. 3-4. 

[0030] Mica pigments serving as a substrate of the interference coatings are a group of hydrous atum'mum siHcate 
10 minerals with platy morphology and perfect basal (mkaceous) cleavage. Examples of suitable micas are e.g.muscovite 
KAyAISlAo) (0% paragonite NaAl^O,,,) (OHfc. phlogopite K(Mg,Fe) (AISi,0 1() ) (OHfe. btoSte K(Fe,Mg) 
(AIStjO 10 ) (OHh and lepldolite mWisuWiMJ&iJHiPri (OHfe etc 

[0031] Details about the application of metal and/or metal oxide coatings on the mica platelets are further given in 
US-P 3.087.827. 4.434.010 and 5.059.245 and in published EP-A45 851, EP-A-313 280. DE-A-11 65 182. DE-A-32 
« 37264,DE-A-3825702aiidDE-A^617430andDE-pS4141069. 

[0032] In a preferred embodiment according to the present invention interference pigments having a composition as 
described in published German patent appScarJon DE-OS 41 41 069 are used. Said Interference pigments, called 
•Glanzpigmente" according to said DE-OS are composed of silicate platelets coated with either 

20. A) a first layer of highly refractive metal oxide, and 

. B) a second black layer essentially consisting of metallic iron, molybdenum and/or wotfram.or coated with : 

A) a first layer of highly refractive metal oxide, and 

B) a second black layer essentially consisting of carbon or metal, and 
25 C) a third layer of highly refractive metal oxide. 

[0033] By the presence of a semi-transparent carbon layer said platelets have a high chemical resistance. The carbon 
layer is obtained by thermal decomposition of oxygen-containing hydrocarbon compounds which for each two carbon 
atoms contain at least one oxygen atom e.g. as in carbohydrates such as sorbitol, 
ao [0034] The metal layer B) can be formed In a medium of Inert gas from in-gas-phase-decomposable metal com- 
pounds, e.g. metal.carbonyl compounds, and the metal oxide layers A) and C) are formed by decomposition In gas 
phase of volatile metal compounds in the presence of oxygen water vapour or mixtures thereof. 
[0035] The first layer A) consists e.g. of the oxides of titanium, zirconium, tin and/or Iron. 
[0036] Mica platelets double-side coated with one or more metal oxide layers for use as interference pigments are 

39 commercially available e.g. under the tradenames IRIODINE (E. Merck. Darmstadt). FLONAC (Kemira Oy. Pori. Fin- 
land), MEARUN (The Mearl Corporation. New York, U.S A) and PAUOSECURE (BASF, Germany). Under these trade- 
names interference pigments showing violet, red. green, yellow and blue colors in reflected light at 90° are available 
on the market 

[0037] Holding an Interference pigment-coated transparent support at 90° in a white light beam the transmitted light 

40 may be greyish-yeDow to slightly brown which is a totally different color when seen in reflection (the main color). Such 
effect was seen as weD In hydrophOic colloid coatings containing said pigments as in hydrophobic varnish layers. These 
differences of color in reflected and transmitted light cannot be photo-copied and form an easily detectable verification 
feature. 

[0038] . Moreover, looking at a coated blue interference pigment layer under different reflection angles the a blue color 
45 seen under a reflection angle of 90° will at a reflection angle smaller than 45° turn Into yellow, green interference 
pigments obtain under these circumstances a greyish shade, whereas the violet and red pigments show a brownish- 
grey hue. In transparency inspection mode blue interference become brown yePow, magenta Interference pigments 
turn green, and the green ones turn magenta. 

[0039] Preferred Interference platelet-type pigments for use according to the present invention have a largest surface 

so diameter r*eferaNytetween 5 arki2W 

interference pigments is preferably between 0.1 urn and 0.6 urn and more preferably between 0.2 um and 0.4 um. 
[0040] In order to obtain special verification effects under ultraviolet light exposure the Interference pigments can be 
used in admixture with fluorescent or phosphorescent substances and optical brightening agents. 
[0041] . By way of example the light interference pigments A of the above drawings are blue light interference pigments 

ss such as PAUOSECURE (tradename of BASF - Germany) pigment code EC 1408 which shows when seen in reflection 
mode a vivid blue color. Seen in reflection their color changes in shade by changing the observation angle. When 
observed in transmission through said transparent-substrate said blue pigments change their hue and the color be- 
comes complementary to blue. i.e. yellow, slightly darkened with a brown shade that is probably due to very small 
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impurities. A yellow Tight interference pigment such as IRIODINE (tradename of MERCK - Germany) pigment code 
9331 has when observed in reflection mode a yellow colon seen in transmissbn the c^ 
complementary in color, i.e. blue. This is in accordance with the general property of Bght interference pigments of 
changing their color complementarity when changing their mode of viewing going from reflection to transmission mode. 

5 [0042] Tests have been carried out in printing a security pattern on a transparent substrate in such a way that one 
part of a printing pattern was printed with blue light interference pigment (e.g. PAUOSECURE EC 1408 or FD 4187 of 
BASF - Germany) and another part was printed using a yellow interference pigment (e.g. IRIODINE 9231 of MERCK 
- Germany) By changing the viewing conditions from transmission to reflection mode the differently printed parts 
changed their color complementarity, so that the colors became inverted, which is as already been said, an effect that 

10 cannot be reproduced photographically by color copying machines. Common xerographic copying machines make 
prints against a white background (the color of the side of the cover of the machine contacting the original is white light 
reflecting). The tight Interference pigments that face the light source have high reflectance and show their normal color, 
whereas the "complementary color Is reproduced with transmitted light reflected by said covet 
[0043] Said property provides a strong security feature which makes e.g. that when a yellow Bght interference pigment 

'« background Is surrounding an Information pattern printed with a blue Bght interference pigment pattern a copying ma- 
" chine operating with transmitted light (that is reflected by its white cover) wilt provide a copy that has the printed Infor- 
mation in yellow surrounded by a blue background which is the complementary in color from what can be seen directly 
in reflected light not passing through the document 

[0044] Further it has been found by us that when copying a transparent document printed with light interference 
» pigments and overprinted with a fine guiBoche design with common light reflecting pigment being no Bght interference 
plgrr^ the color of tf»rjuBloche pattern in the 

of the transparent document (original) directed towards the light source of the copying machine or (2) the copy is made 
with the tight of said source directed through the rear of the transparent document towards the information pattern and 
image background at the front side receiving reflected light from the white Bght reflecting cover of the machine. 

25 [0045] In the first case said -common- pigments contained in the guiltoche pattern are reproduced with their inherent 
color and the light interference pigments are reproduced in the transmission mode in their complementary colors. 
[0046] In the second case the photocopying machine does not see in reflected light the pattern of said -common- 
light reflecting pigments that have been printed on top of the Bght interference pigments so that they are not reproduced 
anymore, while the light interference pigments remain copied In their complementary color. 

» [0047] The -common- Bght reflecting pigments can be printed underneath or above the Bght interference pigments. 
[0048] Thus, when in the above combination of information pattern and background a fine guiSoche design having 
eg lines 3 microns wide, is printed with common yellow colored pigments (yeBow Bght reflecting pigments) being no 
light interference pigments the differences between the copy and the original w3l become stffl more outspoken in that 
the color of the guiBoche fines will be reproduced correctly but win not be detectable against the yeBow pattern of Bght 

35 interference pigments seen by the copying machine. 

[0049] In the embodiment illustrated in Fig. 3 the Bght reflecting pigments R can show a rainbow effect (are irktiscenf) 
wherein one their rainbow colors has the same hue as the color of the Bght interference pigments being printed on top. 
[0050] In the embodiment illustrated in Fig. 4 the fight reflecting colors showing rainbow effect (often used in security 
documents) are used In a printing ink containing metallic powder (e.g. aluminium or bronze). Printed underneath the 

40 light Interference pigments the metallic powder being opaque blocks light and prevents copying of Information present 
on the other side of the transparent support Opacifying front and back images may be printed on top and/or underneath 
the patterns containing Bght interference pigments. The printing on both sides of the transparent support may be in 
perfect front/back registration using a therefor adapted printing machine such as a "Simultan Press* which is known 
for printing security documents. 

45 [0051] When the design of the document Is arranged in such a way that the light interference pigment pattern does 
not cover completely the printing pattern of the light reflecting pigments underneath, the observation in reflective mode 
shows the Bght reflecting pigments in their own (»lor on tiw front w rear side the drxurr«rt in Uie 
only, hi the covered zone the light interference pigments show hi reflective mode their main color. 
[0052] On inspection In transmission mode (holding the document iolhe fight) or copying with transmitted light the 

50 - patterns of common light-reflecting pigments from front and rear side of the document are added (combined) and may 
. form an uninterrupted area in the field of Bght interference pigments showing their own corplementary cotor or com- 
bination of said complementary colors in overlar^ zones, which may result in a continuous grey area where the 
complementary colors each represent a cc^temwta7 part of the vfslb^ 

congruency a zone containing yellow-reflecting Bght interference pigments and a zone containing blue-reflecting Bght 
55 interference pigments. 

[0053] Ughtinterferera*pfgrrentsrrrayberr^ 

Bght emitted thereby. Light interference pigments have always some transparency together with their high specular 
reflectance. 



5 
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[0054] According to one embodiment the above mentioned photographically obtained image or pattern is produced 
by means of a black-and-white or colour developed photosensitive silver halide directly in a light-sensitive material 
itself or in a nonJightrsensitive image receiving material having a transparent support. 

[00551 According to another embodiment the above mentioned photographically obtained image or pattern is pro- 
duced by means of a non-Impact printing technique in which analog or digital input signals for controlling the printing 
of said Image or pattern stem from light-information originating from a visible original, which BghWnformation may be 
transformed into electrical signals that can be transduced and stored, e.g. on magnetic tape or optical disk The visible 
original may be an object or living being or an already formed photograph of these. 
[0056] Asurveyofrwn-lmpadpn^^ 

leal printing and thermal transfer printing b given by Jerome L Johnson In "Principles of Non Impact printing* Palatino 
Press - Irvine, California U.SA (1986). ■ 
[00571 In accordance with an embodiment according to the present invention there is provided a document including 
a photographically obtained image or pattern and uniformly distributed interference pigments of a particular color are 
present in thadocument In combination with a printed pattern containing interference pigments of a color different from 
the color of the uniformly distributed interference pigments. 

[0058] In accordance with another embodiment according to the present invention there is provided a document 
including a photographically obtained image or pattern and having at each side of its transparent or translucent support 
a layer wherein Interference pigments are distributed uniformly, and wherein said layers at opposite sides of said 
support have a different color by the presence of different interference pigments. 

[0059] In accordance with a further embodiment according to the present invention there is provided a document 
wherein uniformly distributed interference pigments are present in combination with pattern-wise printed colored com- 
mon Hght-reftecting pigments or dyes or white light reflecting pigments, e.g. TiO,. The color of the interference pigments 
under the copying angle is preferably the same as the color of said printed light-absorbing substances preventing 
thereby succesful photocopying of the printed Information that remains stiB readable by the human eye under another 
observation angle. m 
[0060] According to still another embodiment In a document of the present invention a pattern of printed interference 
pigments Is present underneath and/or on top of a layer or support having a color substantially the same as the color 
of said pattern containing said Interference pigments when seen In reflection or transmission mode. 
[0061] Accordingtoaneinrjodirrenththesecurirydc^ 

pigments are present uniformly each in a different layer at copc^ skies rfsakl support awl at least one of said layers 
has underneath and/or on top a pattern containing common Hght+eflectlng pigments and/or dyes having no light inter- 
ference properties, and having preferably a color substantially the same as the color of at least one of the Interference 
pio^tswr^seenlnreflertcmortransrresslon mode. 

[00621 According to another embodiment in the security document according to the present Invention at least one 
" ■ ng common light-reflecting pigments and/or dyes Is present which pattern Is at least partly covered with 



a pattern containing Interference pigments. 

[0063] According to a further embodiment in the document according to the present invention the support has been 
coated directly by sputtering with a Ihh metal oxide layer w has been rated with said rr^^ 
coating or pattern of said light interference pigments and/or coating or pattern of Tight reflecting pigments having no 
light Interference properties taking care that the thus coated metal oxide layer has substantially the same or color 
oornplernentary to the color of said patternwfce applied pigments. 

[0064] According to a special embodiment the document according to the present Invention has on the front and/or 
■ rear side of its support underneath and/or on top thereof uniformly or pattemwise applied Interference pigments hi the 
form of a printed guRloche line pattern with rainbow effect, containing therefor fight reflecting pigments showing that 
effect so as to liave c« w more of the rahbow colore the sarro 

Interference pigments: In a particular case said one or more of the rainbow colors is obtained by printing metallic 



[0065] m another embodiment fhwrescent a ^ 

pigments and/or with said Pght reflecting pigments giving said rainbow effect to the guDtoche pattern or said rainbow 
effect Is obtained typrtottng a tr^ . 
[0066] According to a sbl further embodiment the document according to the present Invention contains (a) W-ffuo- 
rescent pigmeht(s) that is (are) mixed with one of said light reflecting pigments and/or mbced with said light interference 
pigments whereby when exposed to ultraviolet light said fluorescent pigment® showfs) light of two different wavelength 

wStese are observed under visible light conditions and the other corresponds with the normal or complementary 

color of said interference pigments. 

[0067] lnarx»rtcularerrtf>rtimeraaguBlo^ 

on the front and rear side of the support; the light reflecting pigments showing rainbow effect printed at one side nave 



EP 0 657 297 B2 



complementary color with respect to the pigments printed btrt have at one sWe a cotorthe same-as the iwrmal color 
of said light interference pigments, and wherein parts of said guffloche pattern at either side cover at least partly a 
photograph or printed pattern or complete a printed pattern. 

[0068] In a parficulariy interesting embodiment the document according to the present invention contains printed 

s patterns at least partly covering each other and said patterns each contain (a) different light interference pigment(s) 
the construction and cornpositiorvof which is such that they show a different color shift when viewed under the same 
observation angle, and wherein the printed pattern most remote from the observer has higher covering power than the 
pattern printed thereon which is more transparent, hereby obtaining a document that shows In the overlapping pattern 
. area a wntmuwjsty changing cotors^^^ 

10 [0069] AlayerconfainingunHomtydrst^ 

containing said pigments En dispersed form and a dissolved binding agent or containing said pigments dispersed to- 
gether with a binding agent In the form of a latex After coating the solvent or dispersing liquid. e.g. water, is removed 
by evaporation. Any coaling technique for the application of thin liquid layers may be used as is known e.g. from the 
field of the manufacture of photographic silver hatkte emulsion layer materials, e.g. doctor blade coating, gravure roller 

is coating, meniscus coating, air knife coating. sDde hopper coating and spraying. 

[0070] According to a special coating technique the light interference pigments are applied in a radlatiorvcuraDle 
binder or binder system wherein e.g. monomers act as solvent for polymers or prepolymers as described e.g. in pub- . 
rjshed EP-A 0 522 609, so that after coating of the liquid coating composition no solvent has to be evaporated. 
. [0071] In accordance with a particular embodiment uniformly distributed interference pigments are applied in a layer 

20 that is transferred by a sMppfng-off procedure to built the document of the present Invention. Such procedure is de- 
scribed In published EP-A 0 478 790 but Is applied therein for controlling the whiteness of an image present on a 
permanent support using for the stripping-off and transfer procedure a temporary support coated with a wet-strippable 
non-photosensitive layer containing fluorescent whitening agent(s) In a hydrophTRc colloid binder. 
[0072] According to a special embodiment Ihe fight interference pigments are applied in the form of a pSgrnent-trans- 

25 fer-foB wherefrom by hot transfer the pigments are transferred uniformly onto the substrate of the security document 
[0073] SfflarMthercoatingtechniquesutte^^^ 

on a hot-melt resin layer wherein they are impregnated by pressure and heat On top of the pigments an adhesive, e. 
g. wax may be appBed to improve adherence to the selected subsfrate. That substrate may have hydrophific or hydro- 
phobic surface properties. 

30 [0074] Spray-coating may be applied for coventytte 

Tight interference rainbovif-efrects'. By using varying mixtures of different interference pigments the intensity of one 
color can be made to decrease gradually while an increasing color irrtensnV of another pigment cc^ • 
eye wiB see the rainbow effect varying according to the perception angle and wffl recognize the basic color of each of 
the sprayed pigments, but a photocopier operating with a fixed copying angle will only reproduce, say a single vellowten- 

35 brown color and not the colors of ihe interference pigments that can be seen under different inspection angles. 

[0075] The Interference pigments can be used for pigmenting a commercial coating varnish which may then be used 
for pre-coating a security document substrate. The coating may proceed with common varnishing or Impregnation 
machinery instead of using printing presses. 

[0076] As already mentioned herein the uniformly applied interference pigments are advantageously combined with 
40 image-wise or pattern-wise applied interference pigments of another color. 

[0077] The Image-wise or pattem^e appllcatkjn Werfereiwe pkjmente pnxeeds 

containing said pigments. Suited printing processes are eg. planographlc offset printing, gravure printing, intaglio 

printing, screen printing, ffexographte printing, relief printing, tampon printing, Inkjet printing and toner-transfer printing 

<5 [0078] For use In printing on hydrophiBc layers or substrates the ink contains for example a 15 to 20 % by weight 
mixture of the Interference pigments in a solution of cellulose nitrate in a polyethylene ether. Such Ink has a good 
adherence on hydrophBic colloid layers such as gelatirwonlalning layers used In DTR-recordlng materials. Said Ink is 
advantageously applied with a commercial screen press using a polyester screen with a 77 and 55 meslu The Inter- 
ference colors gradually appear on drying the Ink. 

50 [0079] Thus applied Wc patterns on a hvdropWBc image-receiving layer for DTR-hnage production remain unchanged 
during DTR-processtng. 

[0080] The presence of the Bght Interference pigments in one of the layers of the security document does not affect . 
the possibility to print thereon further graphic or alpha-numerical information by any known printing technique. 
[0081] For easy visual verification the light interference pigments are present preferably In a security document In a 
55 coverage of 0.3 g/rn 2 to 10 g/h*and more ixeferablyw a coverage between 0.7 gto*^ 

[0082] The printing of a light Interference plgmentcontaWng pattern may proceed on a substrate already covered 
e.g. by a hologram, rkjht-diffraction pattern, metallic pattern that can be viewed throught the printed pattern so that the 
properties of the interference pigments are added thereto. 
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[0083] The printed pattern containing interference pigments forms no obstacle for a good adherence with laminated 
plastic resinous covering material. By proper selection of the binder of the ink it can be co-melted with the resin material 
laminated thereto. 

[0084] According to a particular embodiment the light interference pigment-containing ink is applied on a temporary 
5 support, e.g. polystyrene support, wberefrom the ink layer can be stripped off and transferred to a permanent support, 
e.g. a glued and preprinted substrate of a security document The Ink layer, applied overall or pattern-wise, after leaving 
the temporary support covers underlying pre-printed data on the permanent support. For preventing fraudulent copying 
these data have the same color as the interference pigment layer when seen under the copying angle. Insufficient 
image contrast is available so that copying of the pre-printed data Is no longer possible. By applying a dried interference 
io pigment-containing Ink layer that is translucent the underlying data can be visually Inspected therethrough by altering 
the perception angle. 

[0085] In accordance with the preceding embodiment a security document according to the present invention, e.g. 
serving as I.D. card. Is preferably in the form of a laminate In which the irrfcrmat»rK»ntairitng layers) are sealed 
between protective resinous sheets. I.D. card laminates may be built up as described e.g. in US-P 4,101 ,701 , US-P 
»s 4,762,759. US-P 4,902,593, published EP-A 0 348 310 and published EP-A 0 462 330. By lamination tamper-proof 
documents are produced which do not allow the opening of the laminate without damaging the image contained therein. 
The destruction of the seal will leave visual fraude traces on the security document. 

[0086] In accordance wth a first mode in the security document according to the present invention a black-and-whfte 
photograph In the form of a silver image is formed by the silver salt diffusion transfer process, called herein DTR- 
20 process. According to said process dissolved silver halide salt is transferred fcmagewfee In a special image receiving 
layer, called development nuclei containing layer, for reducing therein transferred silver salt, said development nude) 
containing layer contains itself and/or in an overlaying and/or an underlaying layer uniformly distributed therein said 
interference pigments. 

[0087] The light interference pigments may be present either in the image-receiving layer itself and/or In a waterper- 
25 meable top layer and/or h a subbing layer covering the support 

[0088] The presence of a dried water-impermeable ink pattern on the irnage^eceiving layer blocks DTR-image for- 
mation. Thereby it is possible to arrange e.g. fine line patterns such as guilloches in the photograph creating that way 
an additional verification feature. 

[0089] The principles of the DTR-process are described In U.S. patent No. 2,352.014 of Andre Rott, Issued June 20. 
so 1944. According to said process silver ranpte^^ 

layer to an image-receiving layer, where they are converted, in the presence of development nuclei. Into a saver image. 
For this purpose, an image-wise exposed sflver halide emulsion layer is developed by means of a developing substance 
in the presence of a soHSdled sBver haTide sorven 

halide is developed to metallic silver so that it cannot dissolve anymore and consequently cannot diffuse. In the non- 
35 exposed parts of the silver halide emulsion layer the sBver halide is converted into soluble silver complexes by means 
of a silver halide complexing agent, acting as silver halide solvent, and said complexes are transferred by diffusion 
into an image-receiving layer being in waterpermeable contact with said emulsion layer to form by the catalytic action 
of said development nuclei, in so-called physical development a silver-containing Image in the image-receiving layer.. 
[0090] More detaBs on the DTR-process can be found in Thotographlc Silver Halide Diffusion Processes" by A. Rott 
to and E. Weyde. Focal Press. London, New York (1972). 

[0091] In accordance with a second mode in the security document according to the present invention a color pho- 
tograph in the form of one or more dye images is formed by the dye diffusion transfer process (dye DTR-process) 
. wherein the image-wise transfer of dye(s) Is controlled by the development of (a) photoexposed silver halide emulsion 
teyerfs). and wherein dye(s) is (are) transferred bnagewise In a special image receiving layer, called mordant layer, for 
45 fbdng the dyes, said mordant layer and/or an overlaying and/or an underlaying layer containing uniformly distributed 
therethrough said Interference pigments. 

[0092] Dye diffusion transfer reversal processes are based on the Image-wise transfer of diffusible dye molecules 
from an image-wise exposed sBver halide emulsion material Into a waterpermeable image-receiving layer containing 
a mordant for the dyefs). The image-wise diffusion of the dye{s) is controlled by the development of one. or more image- 
so wise exposed silver halide emulsion layers, that fw the production a multtol^ 

sWzed and contain respectively a yellow, magenta and cyan dye molecules. A survey of dye diffusion transfer imaging 
processes has been given by Christian C. Van de Sande hAngew.Chera-Ed.Erigt22(1983)iiP3.191-209anda 
parficularly useful process is described in USP 4,496.645. 

[0093] For use in dye diffusion transfer photography the type of mordant chosen willrfepend upon the dye to be 
55 mordanted. If add dyes are to be mordanted, the image-receiving layer being a dye-mordanting layer contains basic 
polymeric mordants such as polymers of arhlno-guanidine derivatives of vfoyl methyl ketone such as described in US-P 
2,882,156, and basic polymeric mordants and derivatives. e.g. pc4y-4-vlnylpyridihe. the metho-p-toluene sulphonate 
of poly-2-virr/lpyridine and similar compounds described in US-P 2,484.430, and the compounds described In the 
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published DE-A 2,009,498 and 2,200,063. Other mordants are long-chain quaternary ammonium or phosphonium' 
compounds or ternary sulphonium compounds, e.g. those described in US-P 3,271,147 and 3,271,148„ and cetyltri- 
methylammonium bromide. Certain metal sails and their hydroxides that form sparingly soluble compounds with the 
acid dyes may be used too. The dye mordants are dispersed or molecularly divided in one of the usual hydrophilfc 
s binders in the image-receiving layer, ag. in gelatin, polyvinylpyrrolidone or partly or completely hydrolysed cellulose 
esters. 

[0094] 1" US-P 4,186.014 cationic polymeric mordants are described that are particularly suited for fixing anionic 
dyes, e.g. sulphinic add saK dyes that are image-wise released by a redox-reaction described e.g. in in published EP-A 
. 0,004,399 and US-P 4,232.107. 
10 [0095) The DTR process can be utilized for reproducing line originals e.g. printed documents, as well as for repro- 
ducing continuous tone originate, e,g. portraits. 

[0096] By the fact that the DTR-fmage is based on diffusion transfer of imaging ingredients the Image-receiving layer 
and optionally present covering layer(s) have to be waterpermeabte. 

[0097] The reproduction of black-and-white continuous tone images by the DTR-process requires the use of a re- 
'5 cording material capable of yielding images with considerable lower gradation than is normally applied in document 
reproduction to ensure the correct tone rendering of continuous tones of the original. In document reproduction silver 
haDde emulsion materials are used which normally mainly contain s9ver chloride. Silver chloride not only leads to a 
more rapid development but also to high contrast 

[0098) In U.S. patent No. 3,985,561, to be read in conjunction herewith, a light-sensitive silver haTide material is 
20 described wherein the silver haBde is predominantly chloride and this material is capable of forming a continuous tone 

image on or in an image-receiving material by the diffusion transfer process. 

[0099) According to said U.S. patent a continuous tone image is produced by the diffusion transfer process in or on 
an image-receiving layer through the use of a light-sensitive layer which contains a mixture of silver chloride and silver 
iodide and/or silver bromide dispersed in a hydrophilfc colloid binder e.g. gelatin, wherein the silver chloride is present 

25 in an amount of at least 90 mole % based on the total mole of silver haBde and wherem the weight ratio of hydrophilfc 
colloid to silver haHde, expressed as silver nitrate; is between 3:1 and about 10:1 by weight 
[01 00] With these fight-sensitive materials successful reproduction of continuous tone images can be obtained proc- . 
ably as a result of the presence of the indicated amounts of silver iodide and/or silver bromide and of the defined high 
ratio of hycYophiltic colloid to silver haMe. 

30 [0101] According to U.S. patent No. 4,242.436 likewise to be read in conjunction herewith, the reproduction of con- . 
tinuous tone images can be improved by developing the photographic material with a mixture of developing agents 
comprising an c-dtiydroxybenzene, ag. catechol, a 3-pyrazoOdlnone e.g. a 1-aryt-3-pyrazolIdlnone and optionally a 
p-dihydroxybenzene, e.g. hydroquinone, the rralar amount of tlieo^iihydroxybenzene in said mixture being larger than 
the molar amount of the 3-pyrazolldinone, and the p-dihydroxybenzens if any being present in a molar ratio of at most 

35 5 % with respect to the o-d&r/droxybenzene. 

[0102] Suitable development nuclei for use in the above mentioned physical development in the image receiving 
layer are e.g. noble metal nuclei e.g. silver, palladium, gold, platinum, sulphides, setenktes or teflurides of heavy metals 
such as Pd, Ag, Nl and Co. Preferably used development nuclei are colloidal PdS, Ag^S or mixed sflver-nfckelsuJphide 
particles. The amount of nuclei used in the image receiving layer is preferably between 0.02 mg/m* and 10 mgftri 2 . 

*o [0103] The Image receiving layer comprises for best imaging results the physical development nuclei in the presence 
of a protective hydrophillc colloid, e.g. gelatin and/or colloidal sPfca, polyvinyl alcohol eta. 
[0104] The transfer behaviour of the complexed silver largely depends on the thickness of the image-receiving layer 
and the kind of binding agent or mixture of binding agents used in the nuclei containing layer. In order to obtain a sharp 
image with high spectral density the reduction oftiiesihrer salts diffusing irrtolrwlrrege re 

« rapHly before lateral diffusion becomes substantial. An image-receiving material satisfying said purpose is described 
in US-P 4,859,566. 

[01 05) An Image-receiving material of this type is very suitable for use In connection with the present invention and 
contains a water-impermeable support coated with (1) an image-receiving layer containing physical development nuclei 
and interference pigments dispersed in a waterpermeabte binder and (2) a waterpermeabte top layer free.from deveK 
so opment nuclei and containing a hydrophilfc colloid, in such a way that 

fj)tl»total solids coverage of said two byers(1) and (2) fee:g.atmost2g/rr)2, 

(II) in layer (1)the coverage of the nuclei is in the rano^of0.1mgAr^to10n^m 2 ,arxltheroveragec/birKJeris 
In the range of 0.4 to 1.5 g/m 2 , and 
55 (B) In said toplayer (2) the coverage of hydrophWc colloid is in the range of 0.1 to 0.9 g/m*. 



[0106] The coaling of said layers proceeds preferably with slide hopper coater or curtain coater known to those 
skilled In the art 
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[0107} According to a particular embodiment the nuclei containing layer (1) is present on a nuclei-free underlying 
hydrophilic colloid undercoat layer or undercoat layer system having a coverage in the range of 0.1 to 1 g/rri 2 of hy- 
drophilic cotoid, the total solids coverage of layers (1) and (2) together with the undercoat being at most 2 o/m 2 . In 
connection with this embodiment the nacreous pigments may be also be included in the undercoat layer or may be 
5 included therein instead of being present in the nuclei containing layer. 

10108] The undercoat optionally incorporates substances that improve the image quality, e.g. incorporates a sub- 
stance improving the image-tone or the whiteness of the image background. For example, the undercoat may contain 
a fluorescent substance, silver complexing agentfs} and/or development inhibitor releasing compounds known for im- 
proving image sharpness. 

10 [0109] According to a special embodiment the irnagwecerving layer (1) is applied on an undercoat playing the role 
of a timing layer h association with an acidic layer serving for the neutralization of alkali of the image-receiving layer. 
By the timing layer the time before neutralization occurs is established, at least In part, by the time it takes for" the 
alkaline processing composition to penetrate through the timing layer. Materials suitable for neutrafizing layers and 
timing layers are disclosed in Research Disclosure July 1974, Hem 12331 and July 1975, item 13525. 

is [0110] In the image-receiving layer (1) and/or in said top layer (2) and/or bi an alkafrneutrafizing undercoat gelatin 
is used preferably as hydrophilic coHokL In layer (1) gelatin is present preferably for at least 60 % by weight and is 
optionally used in conjunction with an other hydrophilic colloid, e.g. polyvinyl alcohol, cellulose derivatives, preferably 
carboxymethyl cellulose, dextran, gaOadomannans, akjkilc add derivatives, e.g. algWc acid sodium salt and/or wa- 
tersoluble polyacrytamldes. Said other hydropWBc colloid may be used also In the top layer for at most 1 0 % by weight 

» and In the undercoat in an amount lower than the gelatin content. 

[0111] The image-receiving layer and/or a hydrophiic colloid layer in water-permeable relationship therewith may 
comprise a silver haBde developing agent and/or silver haBde solvent, e.g. sodium thlosulphate in an amount of ap- 
proximately 6.1 g to approximately 4 g per m 2 . 

[0112] The image-receiving layer or a hydrophilic colloid layer in water-permeable relationship therewith may coro- 
25 prise colloidal silica 

[0113] The Irrage-receiving layer may contain as physical development accelerators. In operative contact with the 
developing nuclei, thtoether compounds such as those described e.g. in DE-A-1 ,124,354; US-P 4,013,471; US-P 
4.072,526 and In EP 26520. 

[0114] According to a preferred embodiment the processing Squid and/or the DTR ^age-receiving material contains 
» at least one image toning agent In said case the image toning agent(s) may gradually transfer by diffusion from said 
image-receiving material Into the processing Bquid and keep therein the concentration of said agents almost steady. 
In practice such can be realized by using the sBver image toning agents in a coverage in the range from 1 mg/m 2 to 
20 mg/m 2 in a hydrophilic waterpermeable colloid layer. 

[0115] A survey of suitable toning agents Is given in the above mentioned book of Andre Rott and Edith Weyde. p. 

» 61-65, preference being given to 1-pherr/l-1H-tetrazole-5-thk)l, also called 1-phenyl-5^nercapIo-tetrazote, tautomeric 
structures and derivatives thereof such as H2,3^imeuiylphenyI}-5-rr*rcaptotetrazole, 1-(3,4-dimethylcyclohexyn- 
5-rnercapto-tetrazole. 1-(4-^r^pr«nyl>5^nercaptc-^etrazole, 1-<3-chloro-4-rr^y»pbenyl)-5^ 
H3,4-dlchloroprienyl>$4n^^ Further particularly useful toning agents are of the class of tWotrydantoins 

and of the class of phenyl substituted mercaptc-roazoies. Still further toning agents suitable for use In accordance with 

« the preferred embodiment of the present invention are the toning agents described in published European patent 
applications 218752, 208346. 218753 and US4> 4.683.189. 

[0116] In the security documents according to the present invention the transparent support is e,g. adear resin film 
support or such support containing small amounts of pigments or voids opacifying to some degree the support. For 
example, whReTi0 2 particles as described e.g. In published European patent application (EP-A) 0324 192 are hcor- 
« porated therein. 

10117] Organic resins suited for manufacturing transparent film supports are e.g. polycarbonates, polyesters, pref- 
erably polyethylene terephthatate, polystyrene and homo- and copolymers of vinyl chloride. Further are mentioned 
ceiulose esters e,g. cellulose triacetate. 

[0118] The above mentioned DTR image-receiving materials may be used In conjunction with any type of photosen- 
eo sffive material containing a silver haMe emulsion layer. For continuous tone reproduction the silver haPde comprises 
r^eraf# a rrdxture of silver chloride, and 

mole of the silver halide being silver chloride, and the ratio by weight of hydrophBfic eotloid to silver halide expressed 
as silver nitrate is between 3:1 and 10:1. 

[0119] The binder for the silver halide emulsion layer and other optional layers contained on the imaging element is 
55 preferably gelatin. But instead of or together with gelatin, usecanbemadeofoneor more other natural and/or synthetic 
hydrophilic colloids, e.g. albumin, casein, zein, polyvinyl alcohol, akjinic adds or salts thereof, cellulose derivatives 
such as carboxymethyl cellulose, modified gelatin, e.g. phthabyl gelatin etc The weight ratio in the silver halide emul- 
sion layer of hydrophilic colloid binder to silver halide expressed as equivalent amount of silver nitrate to binder is e. 
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g. in the range of 1:1 to 10:1, but preferably for continuous tone reproduction fe between 35:1 and 6.7:1. 
[0120] The silver hafide emulsions may be coarse or fine grain and can be prepared by any of the well known pro- 
cedures e.g. single jet emulsions, double jet emulsions such as Uppmann emulsions, ammoniacal emulsions, thiocy- 
anate- orthfoether-ripened emulsions such as those described in US-P 2,222.264. 3.320,069, and 3,271,157. Surface 
image emulsions may be used or Internal image emulsions may be used such as those described in US-P 2,592.250, 
3,206.313, and 3,447,927. If desired, mixtures of surface and internal Image emulsions may be used as described in 
US-P 2,996,382. 

[0121] The silver haBde particles of the photographic emulsions may have a regular crystalline form such as cubic 
or octahedral form or they may have a transition form: Regular-grain emulsions are described e.g. in J. Photogr. Sci., 
Vol. 12, No. 5, SepL/OcL 1964. pp. 242-25.1. The saver haBde grains may also have an almost spherical form or they 
may have a tabular form (so-caBed T-grafns), or may have composite crystal forms comprising a mixture of regular 
and irregular crystalline forms. The silver hafide grains may have a muttflayered structure having a core and shell of 
different haBde composition. Besides having a differently composed core and shell the silver haSde grains may comprise 
also-different haBde compositions and metal dopants inbetween. 

[0122] The average size expressed as the average diameter of the silver hafide grains may range from 0.2 to \2 
um, preferably between 0.2um and O.fJum, and most preferably between 0.3um and 0.6um. The size distribution can 
be hornodisperse or heterodispere. A homodisperse size distribution Is obtained when 95 % of the grains have a size 
that does not deviate more than 30 % from the average grain size. 

[0123] The emulsions can be chemically sensitized e.g. by adding sulphur-containing compounds during the chem- 
ical ripening stage e.g. aflyffsothiocyanate, aDyl thiourea, and sodium thtosulphate. Also reducing agents e.g. the tin 
compounds described in BE-A 493,464 and 568.687. and potyamines such as diethylene diamine or derivatives of 
amfnomethane-sulptonlc acid can be used as chemical sensitizers. Other suitable chemical sensitizers are noble 
metals and noWe metal compounds such as gold, platinum, palladium, iridium, ruthenium and rhodium. This method 
of chemical sensitization has been described in the article of R.KOSLOWSKY. Z. Wiss. Photogr. Photophys. Photo- 
chem. 46. 65-72 (1951). 

[0124] The emulsions can also be sensitized with polyalkylene oxide derivatives, e.g. with polyethylene oxide having 
a molecular weight of 1000 to 20.000. or with condensation products of alkyiene oxides and aliphatic alcohols, glycols, 
cyclic dehydration products of hexrtots. alkyt-substrtuted phenols, aBphatic carboxylic acids, aliphatic amines, aliphatic' 
diamines and amides. The condensation products have a molecular weight of at least 700, preferably of more than 
1 000. It is also possible to combine these sensitizers with each other as described hi BE-P 537,278 and GB-P 727,982. 
[0125] The silver haBde emulsion may be sensitized panchromatically to ensure reproduction of all colors of the 
visible part of the spectrum or it may be ortrKxJiromatka^ sensitized. 

[0126] The spectral photosensitivity of the silver haBde can be adjusted by proper spectral sensitization by means 
of the usual mono- or porymethine dyes such as acidic or basic cyanines, hemicyanines, oxonols, hemfcwonots, styryl 
dyes or others, also trf- or potynudear methine dyes e.g. rhodacyanines or neocyanines. Such spectral sensitizers 
have been described by e.g. F.M. HAMER in The Cyanine Dyes and Related Compounds' (1964) Interscience Pub- 
lishers, John Wiley & Sons, New York. 

[0127] The sHver halkte emulsions may contain the usual stabilizers e.g. bomopolar or saiHike compounds of mercury 
with aromatic or heterocyclic rings such as mercaptotriazoles, simple mercury salts, sulphonium mercury double salts 
and other mercury compounds. Other suitable stabilizers are azaindenes, preferably tetra- or penta-azaindenes.'es- 
peoaDy those substituted with hydroxy or amino groups. Compounds of this kind have been described by BIRR in Z. 
. Wiss. Photogr. Photophys. Photochem. 47. 2-27 (1952). Other suitable stabilizers are La. heterocyclic mercapto com- 
pounds e.g. r^henvlmercaptotetrazole. quaternary benzothfezole derivatives, and benzotriazole. 
[0128] A survey of photographic sBver haDde emulsions and their preparation is given in Research Disclosure De- 
cember 1989, Hem 308119. 

[0129) Processing of the image-wise exposed photographic sBver haBde emulsion layer proceeds whilst in contact 
with an image receiving material according to the invention and Is accomplished using an alkaline rjrocessfng liquid 
having a pH preferably between 9 and 13. The pH of the alkaline processing liquid may be established using various 

alkanoiamlnes or mixtures thereof. Preferably used aJkanolamines are terBaiy alkanolamines e.g. those described hi 
EP-A-397925. EPA397926. EP-A-397927. EP^398435 and US-P 4.632,896. A combhiatJon of alkanolamines hav- 
ing both a pk, above or below 9 or a combination of alkanotamines whereof at least one has a pk, above 9 and another 
having a pk, of 9 or less may also be used as disclosed in the Japanese patent applications laid open to the public 
nurnbere73949/61.73953/61,169841/61.21267(V6Q,7 

4.362,811. US-P 4,568,634 etc The concentration of these alkanolamines is preferably from 0.1 mol/l to 0.9 moW. 
[0i30] Suitable developing agents for the exposed silver halkJe are e.g. hydnxjuhione-type and 1-phenyW-pyrazo- 
lictone-type developing agents as well as pnrionomemylarrdrirjphenol and derivatives thereof. Preferably used is a 
combination of a hydroquinone-type and 1-pheny l-3-pyrazolidone-type developing agent wherein the latter is preferably 
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incorporated in one of the layers comprised on the support of the photographic material. A preferred class of 1-pheny»- 
3*yrazofidone-type developing agents is disclosed in the published EP-A 449340. 

10131] According to a preferred embodiment for continuous tone reproduction a mixture of developing agents com- 
prising an c-dihydroxyben2ene,.e.g. ca^oU ; * , y , ^J2^^ 
5 tem^am^'t^a 3-py^oBdinone, and the p-dinydroxybenzene if any being present in a molar ratio of almost 
5%v^respedtotr»0Knirydroxybenzere 

with the present invention are reduclones e.g. ascorbic add derivatives. • 
r0132l The developing agent or a mixture of developing agents can be present In an alkaline processing solution, in 
10 the photographic material or the image receiving material In case the developing agent or a mixture of developing, 
agenbbconteinedbthe 

an aqueous alkaline solution that initiates and activates the development 
[0133] IntlwDTRprtx^theptotographlce 

used silver hailde solvents are water soluble thlosulphate compounds such.as ammonium and sodium thiosulphaie. 

« or ammonium and alkali metal thiocyanates. Other useful silver haBde solvents (or "complexlng agents') are described 
in the book-TheTheory of the Photographic Process" ed«edbyT.H.Jai!^.4mediticfl. p. 474^75(1977). In particular 
sulphites and uracil. Further Interesting silver hailde comptexlng agents are cyclic brides, preferably combined with 
alkanotemines. as described in US4> 4.297.430 and U^P 4,355,090. 2-mercaptobenzolc acid derivatives are de- 
" scribed as silver haHde solvents In US4» 4.297,429. preferabty combined with atkanobmlnes or with cycBc imides and 

20 alkanotemmes. Dlalkyln^thytenedisulfones can also be used as silver hafide solvent 

[0134] The silver hailde solvent Is preferably present in the processing solution but may also be present In one or 

fefr^c^tea^u^p^tog^^ material it may be incorporated as a silver halkte solvent precursor as disclosed In 
eTjapanese published unexamined patent applications no. 15247/59 and 271345763. VS4> 4.693.955 and USJ> 

[0135] The processing solution for use In the production of black-and-white photographs In security documents ac- 
cording to the present invention may comprise other additives such as e.g. thickeners, preservatives, detergents e.g. 
acetytenlc detergents such as SURFYNOL 104. SURFYNOt 465. SURFYNO1440 etc an avanablefrom Air Reduction 
Chemical Company. New York.. ■ 
ao [0136] TTwDTR-processbronr^carriedc^atatemperatu^ 

[0137] Further details about the Wack-and-white DTR process and also about the dye diffusion transfer process and 
image receiving materials used therein are described In Research Disclosure November 1976. item 15162. 
[0138] The present Invention will now be illustrated by the following examples without however limiting it thereto. All 
ratios, percentages and parts are by weight unless otherwise specified. 



- Preparation of photographic element for use In the DTR process 

[0139] A gelaBno silver haHde emulsion was prepared by slowly running with stirring an aqueous solution of 1 mole 
of silver nitrate per liter Into a gelatine solution containing per mole of silver nitrate 41 g of gelatin, 1.2 mole of sodium 
chloride. 0.08 mole of potassium bromide and 0.01 mole of potassium Iodide. 

[0140] The temperature during precipitation and the subsequent ripening process lasting three hours was kept at 

[0141] Before cooling, shredding and washing 214 g of gelatin were added per mole of silver haBde. The washed 

noddles were molten and another 476 g of gelatin were added per mole of silver hailde during the chemical ripening. 

After ripening 285 g of gelatin in the form of a 20 % aqueous solution were added to the emulsion per mole of saver 

halkte as vrell as hydrpquinone in an amount such that after coating 0.9 g of trydroquirmnew^ 

1-phenyM ,4^memyl-3-pyrazondlnone In an amount such that 021 g thereof were present per m?. The emulsion was 

coated at one siderfasubbed water-resistant paper supp^ 

at both sides with a polyethylene stratum at a ratio of 20 gm# per side- 

[0142] The emulsion was coated In such a way that an amount of silver equivalent to 1.5 g of saver nitrate was 
applied pern* The amount of gelatin corresponding therewith is 8.93 gftn 2 since the gelatin to silver nitrate weight 
ratio was 5.97. 

- Preparation of image receiving material for use in the DTR process and containing light interference pigments 
[0143] One side of a double-side subbed transparent polyethylene terephthalate support hav 
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mm was coated after corona treatment.at a dry coverage of Z5 gfm* of gelatin and 1.3 g/m 2 of interference pigment 
from the following coating composition: 



carboxymethyt cellulose 




12 g 


gelatin- 




38.5 g 


3 % aqueous dispersion of colloidal Ag^S.NiS nuclei 




14 ml 


4 % aqueous solution of formaldehyde 




12 ml 






80 g 


pigment and 8 % of gelatin 






12.5 % solution of saponlne in ethanol/water (20780) 




20 ml 



[0144] The other side of said support was coated with the above mentioned image-receiving layer coating compo- 
sition, with the difference however, that the blue interference pigment PAUOSECURE type EC 1408 (tradename) pig- 
ment was replaced by yellow interference pigment IRIODINE 9231 (tradename). 



- Printing the image recent rnaterlal with Dattem rfc/a 
Ink 

[0145] The printing of said information was carried out in the background area having a yellow color (on observation 
in reflection mode) due to the presence of said Interference pigment IRIODINE 9231 (tradename). 

DTR-image formation 

[0146| The above defined photographic element was image-wise exposed in a reflex camera to obtain therein a 
photograph (portrait) of the passport owner. 

[0147] The photo-exposed element was pre-moistened wfth a processing liquid as defined hereinafter. 
[0148] The contact time of the photo-exposed element wfth said liquid was 6 seconds before being pressed together 
with the image-receiving material at the blue-pigment side as defined above. The transfer processor employed was a 
COPYPROOF (registered trade name of AGFA-GEVAERT N.V) type CP 380. The transfer contact time was 30 sec- 
onds. In the image-receiving layer a positive black-and-white (silver image) portrait of the photographed person was 
obtained. 

- Composition of the processing liquid: 
[0149] 



hydraxyethyl cclluloso 


1.0 g 
2.0 g 


Na^SO, 


45.0 g 




14.0 g 


KBr 


0.5 g 


1-Phenyt-3-rnercaptc>tetrazole 


0.1 g 


M3,4-DWiJ6iopr«m^ 


0.02 g 




45.0 ml 




30.0 ml 


Water up to 


11 



[0150] When viewed in daylight under an angle of 90" In reflection mode the cotor of the non-printed area around 
the portrait (inspection at the front side) was blue due the presence of uniformly distributed therein PAUOSECURE 
type EC 1408- BLUE (tradename). In the transmission mode the color In that background area became slightly brownish 
yellow at the front side and blue at the rear side. 
[0151] Oncopvingtoeobtalrreddocwtentvr^ 

the portrait were reproduced, grey (yellow plus blue) having the blue printed graphical information of rravlridiscent • 
pigment with poor contrast thereon. 
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EXAMPLE 2 

- Preparation of irnagereceiving element for use In dye diffusion transfer process 

[0152J A transparent polyvinyl chloride sheet having a thickness of 0.100 mm was after corona treatment coated at 
one side with the following compositions for forming a subbing layer and mordanting layer respectively: 



aqueous dispersion of blue RAUOSECURE type EC 1408 (tradename) containing 30 % of said blue 
pigment and 8 % of gelatin 

ingredient A 40 % solution dispersed in aqueous medium 
5 % solution of sitoxane compound in ethanoi 
125 % solution of saponlne In ethanol/water 20/80 



4g 
200 g 

250 ml 
125 ml 
20 ml 



I0154J Ingredient A is a poryester-polyurethane having the same chemical composition as described in US-P 
4,902,593. column 2. fines 64-68 and column 3. fines 1-8. 

[0155] The coating composition was applied coated at a dry coverage of 0.4 g/m 2 of gelatin and 1.2 g of interference 



2 Coating composition of the mordanting la; 



mordant M (20% solution) 

saponlne (12 %) and wetting agent W (5 %) in water 

aqueous 4 % solution of formaldehyde 



20g 
250 ml 
32 mi 
10 ml 



» composition as described in US-P 



[0157] Mordant M.on the basis of an epcoddlzed canonic polymer has the ss 
4,902,593, column 7, lines 14-42. 
[01 58J The coating composition was applied at a dry coverage of 03 g/m* of gelatin. 

slflon, with the difference however.ttrat the blue interference pigment PAUOSEa^^C^l^^eram^p^ 
ment was replaced by yellow interference pigment IRIODINE 9231 (tradename). 

I0160J The above defined Image-receMng material was processed in combination with a photographic dye diffusion 
transfer material as described in the Example of U.S. Pat No. 4,496,645, which material was exposed to reproduce 
thereon a portrait The exposed material was kept for 1 minute In contactwith the above defined image-receiving ma- 
terial after being led through a diffusion transfer apparatus COPYPROOF CP 38 (tradename of Agfa^evaert N.V. 
Belgium) having in its tray the following basic processing Dqufd: " 



sodium hydroxide 


25g 


sodium orthophosphate 


25 g 


cvclohexanertmethanol . 


25g 


Z2 methytpropylpropane did 


25g 


l^uVlberKene-pyridNum chloride 


o.5g 


distilled water up to 


1000 ml 



I0161J After leaving the processing tray the Image-receMng sheet was ted through a second tray containing an 
aqueous solution of the already mentioned wetting agent W corresponding with the following formula : iso^riyl-phe- 
noxHCHj-CHj-OJg-H and potassium iodide (ref. EP 0250657). 

[01 62) After drying the processed sheet material it was laminated as described in US-P 4.902.593 to obtain a sealed 
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I.D.card. 
EXAMPLE 3 

[0153] The interference pigments mentioned in Example 2 were applied uniformly In front and rear mordanting layers 
respectively instead of in the subbing layers of an imag weceiving material suited for use hi a dye diffusion transfer 
process, 

- Preparation of the Image-receiving element 

[0164] A transparent polyvinyl chloride sheet having a thickness of 0.100 mm was after corona treatment coated at 
one side with the following compositions for forming a subbing layer and mordanting layer respectively 

1. Coating composition of the subbing layer 

[01651 

gelatin 2pg 

Ingredient A 40% solution dispersed in aqueous medium 250ml 

5 % solution of sDoxane compound in ethanol 125ml 

125 % solution of saponins in ethanoVwater 20/80 20 ml 



[0166] The coating composition was applied coated at a dry coverage of 0.4 g/m? of gelatin. 
Z Coating composition of the front mordanting layer 



[0167] 



gelatin 




12g 


aqueous dispersion of blue PALIOSECURE type EC 1408 (tradename) cpnte 


lining 30% of said blue 


100 g 


pigment and 8% of gelatin 






mordant M (20 % solution) 




250 ml 


saponins (12 %) and wetting agent W (5 %) in water 




32 ml 


aqueous 4 % solution of formaldehyde 




10 ml 



3. Coating composition of the rear mordanting layer 



I0168J 



gelatin 




12 g 


aqueous dispersion of yellow IRIODINE 9231 (tradename) confc 
gelatin 


lining 30 % of yellow pigment and 8 % of 


100 g 


mordant M (20% solution) 




250 ml 


saponlno (12 %) and wetting agent W(5 %) fn water 




32 ml 


aqueous + % solution of formaldehyde 




10 ml 



[0169] The coating composition was applied at a dry coverage of 0.9 g/m 2 of gelatin, and 1.3 gAn 2 of Interference " 
EXAMPLE 4 



[0170] Example 3 was repeated with the difference that the light interference pigments were applied uniformly in a 
gelatin top coat covering the mordanting layer. The dried top coat contained. 0.5 g/m 2 of gelatin and 1.3 gftn 2 of inter- 
ference pigment at each side of the transparent support. 
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Claims 

1: A security document which contains at least one layer, a support, at least one image or pattern serving for identi- 
fication purposes and at least one light interference pigment distributed uniformly or pattemwise in or on at least 
one layer of said document, characterized in that said support is a transparent clear resin film support or such 
support containing small amounts of pigments or voids opacifying to some degree the support, with a visible light- 
blocking capacity less than 50 % and In that said document, by the presence of said light interference, pigment, 
has at least in certain areas a different color when viewed with light transmitted by the document in comparison 
with light reflected by the document 

2. Document according to claim 1, wherein said document contains mixtures of different light interference pigments. 

3. Document according to claim 1 or 2, wherein in said document different Dght interference pigments are present 
uniformly each in a different layer at opposite sides of said support 

4. Document according to daim 1 or 2, wherein in said document different interference pigments are present uniformly 
each in a different layer at opposite sides of said support and at least one of said layers has underneath and/or 
on top a pattern containing common Bght-reftecflng pigments and/or dyes having no light interference properties. 

5. Document according to claim 4. wherein said pattern has substantially the same color as the color seen in trans- 
mission mode or reflection mode of the Dght interference pigments combined with said pattern. 

6. Document according to claim 1 or 2, wherein pattern-wise printed interference pigments are present underneath 
and/or on top of a pattern containing common fight-reflecting pigments and/or dyes having no light interference 
properties. 

7: Document according to claim 1-or 2, wherein a pattern of printed interference pigments is present underneath and/ 
or on top of a layer or support having a. color substantially the same as the color of said pattern containing said 
interference pigments when seen tn reflection or transmission mode. 

8. Document according to claim 1or 2, wherein printed Information cc^nfrsB^ 

underneath printed information containing normal light-absorbing and fight-reflecting pigments R are present at 
one side of a transparent support TS and at the other side of said support said normal pigments R are printed In 
a pattern being overprinted at least partly by a pattern containing light interference pigments B. 

9. Document according to clahi 1 or 2, wherein information containing light interference pigments A at one side of a 
transparent support TS is pattemwise printed over (1) a "common' light reflecting pigment pattern R1 of which the 
color is complementary tothe color of said pigments A when seen with reflected light, (2) a pigment pattern com- 
prising •common' light reflecting pigments R1 mixed with colored fluorescent or phosphorescent pigments or dyes 
RF, and at the other side of said support TS interference pigments B are printed over (f) a metallic pigment 
(aluminium or bronze platelets) pattern M, (?) a pattern comprising light reflecting pigments R2 having a color 
complementary to the color of said pigments B when seen wim reflected Dght (3^ a pattern comprisir^n^ 
pigments M mixed with "common* light reflecting pigments R2. having a color complementary to the color of said 
pigments B when seen with reflected Dght 

10. Document according to any of the preceding claims, wherein said document contains a photographically obtained 
Image or pattern. 

11. Document according to claim 10. wherein said photographically c£tainedimage or pattern Is produced by means 
of developed photosensitive silver halide directly in a light-sensitive rrSterial itself or in a non^ight-sensitive image 
receiving material. 

12. Document according claim 10, wherein said photographically obtained image or pattern fe produced by means of 
• a non-impact printing technique in which analog or digital input signals for controlling said printing stem from photo- 
signals originating from a visible original. 

13. Document according to claim 10. wherein said photographically produced image or pattern is formed by the silver 
salt diffusion transfer process in an image-receiving material containing an image receiving layer comprising do- 
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vetopmenl nuclei. 

14. Document according to claim 10. wherein said photographically produced image or pattern is formed by a dye 
diffusion transfer process in an image-receiving material containing a mordant for a dye transferred from an image- 
wise exposed and developed silver haBde emulsion material. 

15. Document according according to any of the preceding claims, wherein said interference pigments are mica plate- 
lets coated with a metal oxide. 

16. Document according to claim 15. wherein said metal oxide Is selected from the group consisting of Tip* SO* 
Fe^OjandCr^. 

17. Document according to claim 15 or 16. wherein said platelets coated with said metal oxide have a second coating 
of carbon. 

18. Document according to any of claims 15 to 17. wherein said platelets have a largest surface diameter between 5 
and 200 um. 

19. Document according to any of claims 15to 18. wherein the thickness of said Interference pigments is betweenO.1 
and 0.6 um. 

20. Document according to any of the preceding claims, wherein said Bght interference pigments are present in said 
document in a coverage of 0.3 g/rn? to 10 g/m 2 . 

21. Document according to any of the preceding claims, wherein said support has been coaled directly by sputtering 
with a thin metal oxide layer or has been coated with said metal oxide layer on top of a coating or pattern of said 
Tight Interference pigments and/or coating or pattern of Pght reflecting pigments having no light interference prop- 
erties taking care that the mus coaled metal oxide layer has substar^ 

color of said pattemwfee applied pigments. 

22. Document according to any of the preceding claims, wherein on the front and/or rear side of said support under- 
neath and/or on top of uniformly or patterrwfee applied Interference pigments a printed guillocho fine pattern with 
rainbow effect is present, containing therefor Bght reflecting pigments showing that effect so as to- have one or 
more of the rainbow colors the same as the normal or complementary color of said Bght interference pigments. 

23. Document according to claim 22, wherein one or more of the rainbow colors Is obtained by printing metaBic plg- 

24. Document according to claim 22, wherein fluorescent or phosphorescent pigments have been mixed with said Bght 
interference pigments and/or with said light reflecting pigments giving said rainbow effect to the guiBoche pattern. 

25. Document according to claim 22, wherein said rainbow effect is obtained by printing a transparent vamish loaded 
with a fluorescent or phosphorescent pigment 

26. Dcoimentacccriingtoclabn22,wriereM^ 

pigments and/or mixed with said Bght interference pigments whereby when exposed to ultraviolet Bght said fluo- 
rescent pigments) show(s) Bght of two different wavelength ranges one of which is different from the wavelength 
range of the colors of said light reflecting and Interference pigments when these are observed under visible Bght 
conditions and the other corresponds with the normal or complementary color of said interference pigments. 

27. Document according to any of the preceding claims, wherein a guiloche pattern with rainbow effect Is printed In 
perfect see-trroijghrxtntregrster on the r^ 

showing rainbow effect printed at one side have ccmplenienlar/ color 
rave at one side a color tr» same as the rwmtaJ c^ 

said guflloche pattern at either side cover at least partly a photograph or printed pattern or complete a printed 
pattern. 

28. Document according to any of the preceding claims, wherein said document contains printed patterns at least 



17 



EP 0 657 297 B2 



partly covering each other and said patterns each contain (a) different light interference pigments) the construction 
and composition of which is such that they show a different color shift when viewed under the same observation 
angle, and wherein the printed pattern most remote from the observer has higher covering power than the pattern 
printed thereon which is more transparent, hereby, obtaining a document that shows' In the overlapping pattern 
area a continuously changing color shift by. changing gradually the observation angle. 

29. Document according to any of the preceding claims, wherein said document is In the form of a laminate. 



1. Ein Sfcherhertsdokument, das wenigstens eine Schicht. einen Trager, wenigstens ein zu Identifilcationszweclcen 
dienendes Bild Oder Muster und wenigstens ein gtelchmaBkj Oder rmistermaBig in oder auf wenigstens einer 
Schicht dieses Dokuments verteiKes Uchtinterferenzplgment enthatt, dadurch gekennzelchnet, daB der Trager 
ein durchsichliger Warer Harzfilmtrager oder ein sofcher, Mens Mengen den Trager emigermaBen triSbmachende 
Pigmente oder Hohlraumen enlhaltender Trager mit einer Uchtundurchlassiglceit fur srchtbares Licht Werner als 
50% 1st. und dadurch, daB das Dokument aufgrund der ElnarbeHung des Uchtmterferenzptgments bei Betrachtung 
mit durch das Dokument durchgebssenem Licht tm Vergtelch mil einer Betrachtung mil durch das Dokument 
reflektiertem Ucht wenigstens in besto'rnmten Beretehen eine unterschledBche Farbe aufweist 

2. Dokument nach Anspruch 1, dadurch gekennzelchnet, daB das Dokument MIschungen aus verschledenen 
Uchtinterferenzpigmenten enthalL 

3. Dokument nach Anspruch 1 oder 2, dadurch gekennzelchnet, daB in diesem Dokument verschiedene UchBn- 
terferenzpigrnente je gleichmaBig in einer unterschiedlichen, an den gegenubertiegenden Seiten des Tragers be- 
findKchen Schicht enthalten sind. 

4. Dokument nach Anspruch 1 oder 2, dadurch gekennzelchnet, daB in diesem Dokument verschiedene UchSn- 
terferenzpigmente je gtefchmaBIg in einer unterschiedlichen, an den gegenubertiegenden Seiten des Tragers bo- 
findnchen Schicht enthalten sind und wenigstens eine dteser Schichten auf deren UnterseBe und/oder Oberseite 
em Muster mit ObDchen lichtrefleklierenden Pigmenten uhd/oder Farbstoffen ohne IjcWirterfereiizelgenschaften 
enthatt. ' 

5. Dokument nach Anspruch 4. dadurch gekennzelchnet, daB das Muster wesentflch dieselbe Farbe hat wie die 
Farbe, die bei der Durchsicht- oder Aulsichtbetrachtung der UchBnterferenzpigmente in Komblnation mit diesem 
Muster beobachtetwird. 

6. Dokument nach Anspruch 1 oder 2, dadurch gekennzelchnet, daB unter und/oder auf einem Muster mit Oblichen 
BchtreftekUerenden Pigmenten und/oder Farbstoffen ohne Uchtinlerferenzelgenschaften mustermaBig gedruckte 
Interferenzplgmente enthalten sind. 

7. Dokument nach Anspruch 1 oder 2, dadurch gekennzelchnet, daB uhter und/oder auf einer Schicht oder elnem 
Trager ein Muster von gedruckten Interferenzpigrnenten enthalten bt, wobei die Schicht bzw. der Trager bei Durch- 



Musters aufweist 

8. Dokument nach Anspruch 1 oder 2, dadurch gekennzelchnet, daB gedruckte Information enthaltende Uchtln- 
terferenzpigmente A, unter denen slch gedruckte information enthaltende, neonate, Dchtabsorblerende und Bcht- 
refleMlerende.Plgmente R beflnden, auf einer Seite ebes durchsichrJgen Tragers TS enthalten sindund auf der 
anderen Seite des Tragers die normaten Pigmente R in einem wenigstens teirwelse durch ein Uchtinterferenzpig- 

'• mente B enthaltendes Muster Oberdruckten Muster gedruckt werden. 

9. Dokument nach Anspruch 1 oder 2. dadurch gekennzelchnet, daB Information enthaltende UchtinterferenzpJg- 
mente A auf einer Seite eines durchsfchtigen Tragers TS mustermaBig Dber (1) einem "ObBche* Bchtreflektrerende 
pigmente R1 enthaltenderi Muster, deren Farbe bei Aufskttbelrachtung mit der Farbe der Pigmente A kompte- 
mentar isl und (2) eineni Pigmentmuster mil 'Oblichen* Dchtreftekfierenden, mit gefarbten fluoreszferenden oder 
phosphoreszierenden Pkjmenten oder. Farbstoffen RF vermis chten Pigmenten R1 gedruckt werden und auf der 
anderen Sefte des Tragers TS Interferenzpigmente B Ober (Y) einem MetaHpigmente (Aluminium- oder Bronze-- 
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' platten) enthaltenden Muster M. (Z) einem Muster mil fchtreftekberenden Pigmenten R2. die be! Aufsichtbetrach- 
tung eine mit der Farbe der Pigmente B tomptementare Fame aufweisen, und (3 1 ) einem Musler mit Metallpig- 
menten M, die mit "rnxmalen - Hchtrefletdierenden Pigmenten R2. die bei Aufsichtbetrachtung elne mil der Farbe 
der Pigmente B komptementare Farbe aufweisen, vermischt sind, gedruckt werdea 

10. Dokument nach irgendeinem der vorslehenden AnsprOche, dadurch gekennzelehnet, daB das Dokumenl ein 
fofograflsch erhaltenes Bild oder Musler enlhSIL 

11. Dokument nach Anspruch.10, dadurch gekennzeichnet, daB das folografcch.erhaltene Bild oder Musler unter 
Anwendung von entwfckettem fotoempfindBchem SDberhalogenid direkt In einem Bchtempfindtichen Materiai selber 
oder In einem lichtunempfindHchen BBdempfangsmaterial erzeugt wid. 

12. Dokument nach Anspruch 10, dadurch gekennzelehnet, daB das fotografisch erhaRene Bild Oder Muster durch 
elne anschlagfreie Drucktechnrk. bei der analoge oder digitate, den Druckvorgang steuemde Eingangsslgnate von 
durch eine stehtbare Vbrfage emittterten Fotoskjnaten stammen, erzeugt wird. 

13. Dokument nach Anspruch 10, dadurch gekennzelehnet, daB das fotografisch erzeugte BiW oder Muster gemaB 
dem SiTbersalzrTrffusk^bertragimgsv in einem BBdempfangsmaterial mit einer Errtwicklungskeime ent- 
haltenden Bikfempfangsschicht erzeugt wird. 

14. Dokument nach Anspruch 10, dadurch gekennzelehnet, daB das fotografisch erzeugte BDd oder Muster entspre- 
chend einem FarDstcfldiffuster^bertragurtgsverfahren In einem BlWempfangsmaterial, das em Beizmittel fur tf- 
nen von einem bikfmafJig befichteten und entwickelten Silbert^enkieiTmlsterisnialeffalOberlragef^ Farbstoff 
entnatt, erhaltenwird. 

15. Dokument nach irgendeinem der vorstehenden Anspriiche, dadurch gekennzelehnet, daB die Interferenzpig- 
mente mil einem MetaHoxkt Oberzogene Mikaptatten sfnd. 

16. Dokument nach Anspruch 15, dadurch gekennzelehnet, daB das Metalloxtd HO* ZrOj, FejO, oder Cr 2 0 3 1st 

17. Dokument nach Anspruch 1 5 Oder 1 6, dadurch gekennzelehnet, daB die rnit dem Metalloxki uberzogenen Platten 
eine zwefte, aus Kohtenstoff bestehende Schicht habea 

18. Dokument nach Irgendeinem der Anspriiche 15 bis 17, dadurch gekennzelehnet, da B der Hochstoberflacnen- 
durchmesser der Platten zwischen 5 und 200 umliegt 

19. Dokument nach Irgendeinem der AnsprOche 15 bis 18,<fadurch gekennzelehnet, daB die Starke der Interferenz- 
pfgmente zwischen 0,1 und 0,6 um llegt 

20. Dokumenl nach irgendeinem der vorstehenden Anspriiche. dadurch gekennzelehnet, daB die Uchtlrrterferenz- 
pigmente in einem Vernaltnis zwbehen 0.3 g/m 2 und 10 g/m 2 im Dokument enthatten sind. 

21. . Dokument nach Irgendeinem der vorstehenden AnsprOche, dadurch gekennzelehnet, daB der Trager entweder 
direkt durch Aufstauben mit einer dOnnen MetaDoxklscfiicM oder oben auf einer Schicht oder einem Muster mit 
den UcWinterferenzpigmenten und/oder oben auf einer Schicht oder einem Muster mit rtehtreftekb'erenden Pig- 
menten orine Llchtinterferenzeigenschaften mft der MetaltoxWschlcht Oberzogen 1st, wobel darauf geachtet wW, 
daB die so aufgetragene MetaDoxldschicht wesentBch dteseibe Faroe wie die Farbe der mustermafJig angebrach- 
ten Pigmente oder eine damit komptementare Faroe aufweisL 

22. Dokument nach Irgendeinem der vorstehenden AnsprOche. dadurch gekennzelehnet, daB slch an der Vorder- 
seite und/oder der ROckseite des Tragers unter und/oder auf gtefchmafJIg oder mustermafJig aufgetragenen In- 
terferenzplgmenten ein gedrucktes GuiBochestrichmuster mil Regenbogeneffekt befindet, wobel dieses Muster 
zum Erhatt dieses Effekts Ikttreftektterende. den Regenbogeneffekt aufwefsende Pigmente entnatt, so daB elne 
c>der mehr Regenbogenfarben dteseibe Farbe fet bzw. sind wie die normale oder komptementare Farbe der Llchtin- 
tefferenzpfgrnentd. 

23. Dokument nach Anspruch 22, dadurch gekennzelehnet, daB elne oder mehr Regenbogenfarben durch Aufdruk- 
ken von MetaDpigmenten erhatten werdea 
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24. Dokument nach Ansprach 22. dadurch gekennzeichnet, daB ffuoreszjerende oder phosphofeszferende Pigmen- 
te mlt den UcrrBnterferenzpigmenten und/oder den Bchtreflektierenden Pigmenten vermischt sind und dem Guil- 
toehemuster dadurch den Regenbogeneffekl verteihen. 

25. Dokument nach Anspruch 22, dadurch gekennzeichnet, daft der Regenbogeneffekt durch Aufdrucken ernes 
durchsfchtigen, mil einem fluoreszierenden oder phosphoreszJerenden Pigment geladenen Lacks erhalten wird. 

26. Dokument nach Anspruch 22. dadurch gekennzeichnet, daft (ein) bifluoreszferende(s) Pigment(e) mit einem der 
Dchtreflektierenden Pigmente und/oder mrt den Ltehti nlerferenzpigmenten vermischt 1st (sind). wobei das (die) 
Ruoreszenzplgment(e) bei Benchtung rrtft Uttraviolettncht Ucht von zwel urterschledlichen Wefienbereichen auf- 
weist (aufweteen), von denen sich einer bei Betrachtung unter sichtbarem Ucht der Bchtreflektierenden Pigmente 
und Lichtimerferercpigmente vom Wellenbereich der Farben der lichtrefk^erenden Pigmente und UcMinteife- 
renzpigmenta unterscheidet und der andere der normalen oder kornplernentaren Farbe der Interferenzplgmente 
entsprfcht 

27. Dokument nach irgendeinem der vorstehenden AnsprOche, dadurch gekennzeichnet, daB ein Guillochemuster 
mit Regenbogeneffekt in perfektem Durctelchtdruckregister auf der Vorderseite und ROckseBe des Tragers ge- 
drudct wird, die an einer SeHe gedruckten, Bchtreflektierenden, den Regenbogeneffekt aufweisenden Pigmente 
eine mit der Farbe der gedruckten Pigmente komptementare Farbe, aber auf einer SeHe eine der normalen Fame 
der Uchtbtterrerenzpkjmente entsprecheride Farbe aufweteen, und TeBe des Guilochemusters ah bekJen Seiten 
wenfgstens teflwefce ein LichtbDd oder gedrucktes Muster bedecken oder ein gedmcktes Muster vetvoBstandkjen. 

28. Dokument nach irgendeinem der vorstehenden AnsprOche, dadurch gekennzeichnet, daB das Dokument ge- 
druckte Muster, die wenigstens teilweise elnander bedecken, und jedes dieser Muster (ein) unterschiedlicne(s) 
Uchtinterferenzpigment(e) enthalt, das (die) so strukturiert und zusammengesetzt 1st (sind), daB es (sie) bei Be- 
trachtung unter demsetben Beobachtungswinkel eine unterschiediiche Farbverschlebung aufweist (aufweteen), 
und daB das am weitesten vom Beobachter entfemt Begende gedruckte Muster ein hoheres Dedcvermogen auf- 
weist ate das darauf gedruckte. durchsichtigere Muster, wodurch ein Dokument. bei dem unter stufenwefeer An- 
derung des Beobachtungswinkeb fm Obertappenden Musterbereich eine sich ununterbrochen andemde Farbver- 
schlebung festgestellt wjrd, erhalten wird. 

29. Dokument nach irgendeinem der vorstehenden AnsprOche, dadurch gekennzeichnet, daB das Dokument in Form 
elnes Laminats vorfiegt. - 



1. Un document de securite qui contient au moins une couche, un support, au moins une Image ou un motif servant 
a. des fins dTdentification, au moins un pigment dfnterference lumineuse dtetribue uniformement ou sous forme 
de motif dans ou sur au moins une couche de ce document, caracterise en ce que ce support est un support 
tTurt film de resirte dair ou un tel support contenant de peWes quanUtes de pigments ou de pores opadflant le 
support a un certain degre et possedant une capacitate biocage de lumiere visible inferieure a 50 %, et en ce 
que ce document, suite a la presence de ce pigment dTnterference lumineuse, possede au moins dans certafnes 
zones une couleur cfifferente torsqu'on robserve a b iumlere transmtee par to document par rapport a torsqu'on 
robserve a la lumiere reflechle par te document. 

2- Document seton la revendication 1. caracterise en ce qirt contient des melanges de differents pigments tfinter- 
fdrenco (umlneuso. 

3. Document Seton la revendication 1 ou 2, caracterise en ce que dans ce document differents pigments tfinterfe- 
rence lumineuse sont chacun presents de maniere uriforme dans une couche differente des cotes opposes du 
support 

4. Document seton la revendication 1 ou 2, caracterise en ce que dans ce document differents pigments dlnterfe- 
rera» som crtacun presents de maniere uriifwm^ 

moins une de ces couches a aiwlessous et/ou au-dessus un motir contenant des pigments eVou colorants oroi 
naires renechissant la' lumiere et exempts de proprieies dlnterference lumineuse. 
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5. Document seton la revendlcation 4, caracterise en ce que ce motif a essentieJtemen! la meme couleur que la 
couteur vug en transmission ou eh reflexion des pigments (finterference rumineuse combines avec ledit motif. 

6. Document seton la revendfcatton t ou 2, caracterise en ce quotes pigments ^interference Imprimes sous forme 
de motif sont presents au-dessous et/ou au-dessus (fun motif contenant des pigments et/ou colorants ordinaires 
reflechlssant la lumiere et exempts de proprietes dlnterference lumineuse. 

7. Document seton la revendlcation 1 ou 2, caracterise en ce qu*un motif de pigments dlnterference imprimes est 
present au-dessous et/ou au-dessus tfune couche ou tTun support possedant essentietlement la memo couleur 
que la couleur dudit motif contenant les pigments dlnterference lorsqu'on robserve en reflexion ou en transmission. 

8. Document seton la revendfcatton 1 ou 2, caracterise en ce que de rinformatton imprimee contenant les pigments 
dTnterference lumineuse A au-dessous de laquelte est Imprimee de [Information contenant des pigments ordinaires 
R absorbant et reflechlssant la lumiere est presente sur un cote (fun support transparent TS et sur rautre cote de 
ce support lesdits pigments ordinaires R sont imprimes dans un motif qui est surimprime au moins partjellement 
par un motif contenant des pigments dlnterference lumineuse B. 

9. Document seton la revendlcation 1 ou 2, caracterise en ce que de rinformatton contenant des pigments dlnter- 
ference lumineuse A sur un cote (fun support transparent TS est imprimee sous forme de motif au-dessus (1) (fun 
motif R1 de pigment "ordinaire* reflechlssant la tumiere dont b couleur est complementaire a la couleur desalts 
pigments A lorsqu'on les observe a la tumiere reflechle, (2) (fun motif de pigment comprenant des pigments "or- 
dinaires* R1 reflechlssant la lumiere et melanges avec des colorants ou pigments RF cotores fluorescents ou 
phosphorescents, et sur rautre cote dudit support TS des pigments dlnterference B sont imprimes au-dessus ft 1 ) 
(Tun motif M de pigment roetalBque (paillettes d'aturnlntomou de bronze), (2") (fun motif comprenant des pigments - 
R2 reflechlssant la tumtere avec une couleur complementaire a la couleur desdits pigments B lorsqu'on les observe 

a la lumiere reflechle, (3") (fun motif comprenant des pigments metafliques M melanges avec des pigments 'ordi- 
naires" R2 reflechlssant la lumiere avec une couleur complementaire a la couleur desdits pigments B lorsqu'on 
les observe a la lumiere reflechle. 

10. Document seton Tune quetoonque des revendications precedentes, caracterise en ce qu*il contient une Image 
ou un motif obtemX» par vote photographlque. 

11. Document seton la revendlcation lO.caracteriseencequerettermageoucerrwtff^ 

phique est produit(e) au moyen (fun hatogenure (fargent photosensible developed dlrectement dans un materiau 
sensible a la lumiere ou dans un materiau recepteur dlrnage non-sensible a la lumiere. 

.12. Document seton la revendlcation 10, caracterise en ce que cette image ou ce motif obtenu(e) par vote photogra- 
phlque est produce) au moyen June technique tfimpresston sans impact dans laquelte des signaux (Tentree 
dfgftaux ou analogues pour commander cette impression proferment de photoslgnaux provenant (fun original 
visible. 

13. Document selon la revendlcation 1 0. caracterise en ce que cette Image ou ce motif produit(e) par voie photogra- 
phlque est forme(e) par to precede de transfert de sel (fargent par diffusion dans un materiau recepteur (f image 
contenant une couche receptrice dlrnage comprenant des germes de devetoppement 

14. Document seton la revendlcation 10, caracterise en ce que cette image ou ce motif produit(e) par voie photogra- 
phlque est forme(e) par un precede de transfert de colorant par diffusion dans un materiau recepteur dlrnage 
contenant un mordant pour un colorant transfers apart* tfuh materiau tfemubfon a rhabgenure (fargent expose 
et devetoppe sous forme dlrnage. 

15. Document seton rune quetoonque des revendications precedentes. caracterise en ce que les pigments (finter- 
ference sont. des paillettes mica enduites (fun oxyoe metalDque. 

16. Document selon la revendlcation 15. caracterise en ce que foxyde metaDlque est choisi parml TrOj, Zr0 2 . 
etCr 2 0 3 . 

.17. Document selon la revendlcation 15 ou 16. caracterise en ce que les paillettes enduites de I'oxyde metaDlque 
sont recouvertes (fune deuxieme couche de carbone. 
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18. Document seton rune quelconque des revendicatfons 15 a 17. caracterise en ce que les paillettes ont untfiametre 
de surface maximal enlre 5 el 200 jun. 

19. Document selon Tune quelconque des revendicatfons 15 a 18, caracterise en ce que repaisseur des pigments 
dlnterference se situe entre 0.1 et 0,6 urn. 

.20. Document seton rune quelconque des revendkations precedents, caracterise en ce que les pigments (finter- 
ference lumineuse sont presents dans ce document a raison de 0.3 gAr? a 10 g/m 2 . 

21. Document seton rune quelconque des revendicatfons precedents, caracterise en ce que le support a ete enduit 
directement par pulverisation cathodfque thine mince couche dtoxyde metalfique ouaeteenduitde cette couche 
tfoxyde metallique au-dessus d*un enduit ou motif desdHs pigments dTnterference lumineuse et/ou (Tun enduit ou 
motif de pigments nSflechissant la lumiere ne possedant pas de proprietes dlnterference lumineuse. veBlant a ce 
que la couche crbxyde metalBque alnsl apptlquee art essentJeftement la mime eouleur ou una couleur comple- 
mentalre a celte des pigments appliques sous forme de motrf. 

22. Document seton rune quelconque des revendfcations precedentes, caracterise en ce que sur le front eVou te 
dos dudH support - au-dessous et/ou au-dessus des pigments dlnterference appliques unrformement ou sous 
fomwdeniolif-estpfeserrlunnwWenligriesgu 

reflechissant la lumiere procurant cet effet de sorte qrrune ou plusieurs des couleurs arc-erHael sont Identiques 
a la couleur normale ou complementarre des pigments dlnterference lumineuse. 

23. Document seton la revendkation 22. caracterise en ce qu'un ou plusieurs des couleurs arc-en-ciel sont obtenus 
en imprfmant des pigments metafliques. 

24: Document seton la revendkatfon 22. caracterise en ce que des pigments ftoorescents ou phosphorescents ont 
ete melanges avec lesdits pigments dlnterference lumineuse et/ou avec lesdrts pigments reflechissant la lumiere 
procurant cet effet arc-en-ciel au motif guBtocba. 

25. Document seton la revendkation 22, caracterise en ce que reffet arc-erwfel est obtenu en frnnrimant un vemfe 
transparent charge cTun pigment fluorescent ou phosphorescent. 

26. Document selon la revendkation 22, caracterise en ce qu\in ou plusieurs pkjfresitsr^fluorescents sont melanges 
avec un des pigments reflechissant la lumiere et/ou melanges avec tes pigments dlnterference lumineuse, cefs) 
pigment® fluorescent(s) montrant - lorsqirilf.s) est (sont) exposes) a la lumiere urlraviolette - de la lumiere de 
deux domaines de longueur dtonde differents dorrt run est different du domaine de longueur r/onde des couleurs 
desdits pigments dlnterference et reflechissant la lumiere torsquton les observe sous des conditions de lumiere 
visible et rautre correspond a cekiide la couleur normale ou complementaire desdits pigments tfinterferenca. 

27. Document seton Tune quelconque des revendkations precedentes. caracterise en ce qu'un motif guUlocbe avec 
effet arc-ervcfel est imprime en parfait registre dTmpressicn transtuckfe sur le front et le dos dudit support, et 
caracterise en ce que les pigments reflechissant la lumiere presentant reffet arc-ervcfel et imprimeS sur un cote 
possedent une couleur complementaire par rapport aux pigments imprimes, mais possedent sur un cote une cou- 
leur kfentjque a la couleur normale desdits pigments ^Interference lumineuse, et caracterise en ce que des, 
parties dudit motif guBtoche sur chaque cote recouvrent au moins partfenement une photo ou un motif imprtrne ou 
completent un motif imprtme. 

28. Document seton rune quelconque des revendicatfons precedentes, caraeteris* en ce que ce document conBent 
des motifs Imprimes se chevauchant au moins parOeBement et chaque motif corrrfent un oil plusieurs pigments 
dlnterference lumineuse differents dont la construction et la composition sont teltes que tes pigments presenter* 
un changernent de couleur different torsqu'on les observe sous le rneme angle fobservatton, et caracterise en 
ce que te moW frnprime qui est le plus etokjne de robservateur a un pouvrjtr couvrant plus eteve. que te motif 
Imprlme la-dessus qui est plus transparent, obtenant de cette manlere un document qui presente dans la zone de 
chevauchement du motif un changernent constant dete couleur en changeant graduellement rangle drobservatfon. 



29: Document seton rune quelconque des revendkations precedentes, caracterise en ce qull est sous forme de 
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FIG. 4 



